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W CHAPTER I. ' f 

INTRODUCTION: WHAT IS LOGIC? 


§ I. The Definition and Subject-matter of 
Logic.— Logic is very commonly defined as the ‘ science 
of the laws of thought’. We can also call it the 
science of the regulative principles of thought; or 
the science of valid reasoning; or the science of 
consistency and truth ; etc. These different definitions 
mean the same thing, more or less. Let us accept 
the first definition as the best. To understand it, 
however, we must understand the words of which it 
is composed. 

First of all, then, what is science ? Science is 
knowledge, but not every kind of knowledge can be ./ 
given the dignified name of science. ^The word ‘science’ 
comes from the Greek word ‘ Logos ’ which means.,*, o 
mind (For instance, the Bible or the Qur’an may * 
be called ‘ the word of God ‘ Word ’, therefore, 
signifies ‘ language and thought ’. Now every science 
has to express its thoughts in language, but this ex¬ 
pression must be systematic and not haphazard and 
irregular. J A science should be like a building where W 
there are properly laid foundations to support the 
entire structure; then there are the various apartments 
and passages, all interconnected and methodically 
designed; and then storey on storey with space for 
further development afterwards. That ‘knowledge’ 
forms science where we have our subject of study pro¬ 
perly arranged; i.e., where we study the simple and 
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elementary principles of the subject and thence pass on 
to its more complex aspects. Science, then, is a 
department of knowledge (or a discipline) which is 
‘ organized and systematized - All of us, for instance, 
know something of right thinking and wrong thinking. 
Our ‘ common sense ’ can often tell us which argument 
v js right and which is wrong; But this can only be 
ifcone well in simple cases. Where the argument is 
implicated, our common sense fails to help us. 
Even very clever people commit blunders in such 
cases. Hence we require a science which may be a 
true and reliable guide in every case of reasoning. 
This science is Logic: it studies the whole structure 
of right thinking in a systematic way, i.e., beginning 
with the foundations and then gradually working its 
way upwards. j 

One thing more! Every science studies some 
aspect of man’s experience. The world is known to 
us only through our experience. Now one and the 
same science cannot study all the various aspects of 
the world as revealed to us by our experience. Different 
aspects become the subject matter of different sciences. 
Physics, for instance, studies ‘ matter ’ or the material 
aspect of the world; Chemistry studies the various forms 
of matter ; Mathematics takes up the ‘ space and time ’ 
aspect; Biology, the life-aspect, etc. Logic also selects 
one aspect of the world of experience, viz, the thought- 
aspect. It is not concerned with any other aspect. 

Again, all sciences do not study their subject- 
matter from the same point of view. They can have 
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different points of view. But we must first know what 
is meant by laws before we can understand these 

different-possible points of view. . 

. -What is meant by the laws (or regulative prin¬ 
ciples) of thought ? The word law 1 has more than 
one yeaning. Laws are either changeable or unchange¬ 
able further, they are either violable (can be violated) 
or ihvoilable (cannot be- violated). Hence we get four 
classes of laws, and we must find out to which class 
the laws of Logic belong. * 

Laws which (1) can be changed and violated ; 
(2) can be changed but cannot be violated ; (3) cannot 
be changed biit can be violated; and (4) can neither be 
changed nor violated. 

(1) Ckangeqblc and violable laws .—To this class 
belong the laws of a state or political laws generally, 
such as the laws of taxation in a country, its penal 
code, its legislative and executive enactments. These 
are liable to change with the changing circumstances of 
the Country and its level of civilization at different 
times. All political laws, however, have one common 
feature. They are always upheld by the authority of 
tffe state. Their violation very often entails punish- ^ 
ment. These laws are of the nature of a must, an 
authority!' Logical laws are clearly not of this nature. 
They are not supported by any such authority ; nor 
are people punished by the state for thinking wrongly. 

(2) and (4) Laws which are changeable but inviol¬ 
able, and Laws which are • unchangeable and inviolable. 
—These two groups of laws cover all laws of Nature, 
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The Law 
violable, 




J 


of Gravitation is neither changeable nor 
while the laws of a country’s climate 


may change from time to time but so long as they 
exist they cannot be violated. The important thing 
about them is that we cannot violate them. They all 
tell us how Nature behaves or acts or is. Logical 
laws, however, can be violated. We cannot defy the 
law of Gravitation, but we can defy (knowingly or un¬ 
knowingly) the laws of right thinking. 


(3) Laws which arc unchangeable but violable. 

Laws of right thinking can be violated. But can they be 
changed ? They cannot be, because if a certain argu¬ 
ment is once correct, it is always correct: valid once is 
valid always. If I say that a =6 and that a is also=c, 
then I must say that b=c. This would be a necessary 
truth; true for me and true also for every body else 
who has reason ; true now and true always, i.e., before 
and after me. If it is true to say that all men are 
animals and that you are a man, then it must be true 
that you are an animal. You cannot think otherwise if 
you accept the first two statements. 

There are other sciences, also, whose laws are. / v 
unchangeable, but violible. All such sciences deal 
with certain standards of judgment or ideals with 
reference to which they pronounce their decisions on 
particular cases. The laws of such sciences do not 
state that a certain state of things is like this or that, 
or that a certain state of things must be like such and 
such, but only that a certain state of thing? ought to be 
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like such and such, viz., that it is desirable ior it to 
be such and such (as measured by our standards). 

Such sciences are called normative because the) 
deal with norms or standards by reference to which 
judgments are pronounced. Logic, for instance, does 
not tell us how we actually think (the processes of 
thinking) : it only tells us how we ought to think if • 
we wish to avoid falsity in our reasoning. 

Now we are in a position to understand the differ- ' 
ent points of view from which different sciences study 
their several subjects {i.c., the different aspects of the 
world as revealed to us by our experience). 

All sciences may broadly be classified into two 
great groups ; viz., natural or positive sciences and 
normative sciences. Positive sciences are those which 
deal with the various phenomena (happenings) of 
Nature, and try to tabulate or classify them. This is 
their descriptive function. But they go a step further, 
viz., whenever a sufficiently large number of phenomena 
of a certain order have been collected, they analyse 
. them and try to arrive at certain laws of structure and 
function which may, more or less clearly, explain those 
phenomena. By the laws of structure are meant the 
descriptions of the make-up of the objects or phenomena 
which are being studied: and by the laws of function 
are meant the description of the processes according 
to which these objects or phenomena act and react on 
one another. Such laws are causal, i.c.. they point out 
the sort of necessary connection which obtains between 
the various phenomena and binds them into chains of 
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causes and effects. Those phenomena which always 
come first (antecedents) are called the causes : while 
those which always follow (consequents) are called the 
effects ; e.g., apply a lighted matchstick to dfy gun¬ 
powder and it explodes. The lighted matchstick be¬ 
comes a cause and the explosion of the powder the 
effect. All positive sciences, then, are first descriptive 
and then causal. Normative sciences are not con¬ 
cerned with the classifying or description of the actual 
happenings of nature. On the other hand, they involve 
certain norms or standards by re ference to which the 
value of certain phenomena pertaining to human 
thought and action is judged. Logic is a normative 
science because it does not study how we actually 
think, but ho w we ought to think: viz., it involves a 
reference to an ideal of right thinking. All sciences 
in which such reference is made to a state of affairs 
which actually m ay or may not exist, but whose exist¬ 
ence is regarded as desirable, are normative. 

In brief, Positive sciences tell us what phenomena 
actually are, while Normative sciences tell us what they 

ought to be. 

What is meant by Thought in Logic ? This word, 
also, is ambiguous. It may mean awareness (or cogni¬ 
tion) in the widest sense ; i.e., one may include under 
it all processes of knowing from the merest awareness 
of sensations to the most complex constructions of 
reasoning and imagination: or we may (more properly) 
limit the significance of this word only to the higher 
phases of knowingness or thinking. What these higher 
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phase: arc is discussed briefly below, after which we 
shall point out the distinction between the Psychology 
of Thought and the Logic of Thought. 

Psychology is the science which studies mental 
processes as they actually occur, i.c., mind as it actually 
is or behaves. Logic does not study mental processes 
from this point of view. It studies how they ought 
to occur. Logic is concerned with the products of 
Thought and not with its processes. (See Section II). 

Suppose that a child sees a horse for the first time. 
He is brought near the animal, touches it, rides on 
its back, etc. This first experience of the horse is 
called the child’s perception of the horse, and the 
result of this process in the child’s mind is the per¬ 
cept (a sort of picture) of the horse. Whenever 
afterwards the child thinks of the horse, this picture 
will recur to his mind : this is his idea or image of the 
horse. Suppose, now, that the child sees many horses 
afterwards and that his knowledge becomes wider. The 
result will be that the picture of ‘a horse’ in the 
child’s mind will not be of any one horse in parti¬ 
cular : it will be a vague, general picture, a sort of 
hazy and composite photograph which may fit all horses 
in general but none in particular. Accompanying this 
hazy picture will be a certain element of meaning, 
The child now knows what ‘ the horse ’ means or stands 
for. The picture becomes unimportant and the mean¬ 
ing side becomes the important thing in the mind. 
This meaning factor is called, the concept (of the 
horse). . Again, concepts of various kinds are mutually 
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related, and whenever we affirm or deny one concept of 
another, we are said to judge ; e.g., the horse is white, 
the horse is quadruped, etc., are judgments in which 
the concepts ‘ white ’ and ‘ quadruped ’ are affirmed 
of the concept ‘ horse.’ Lastly, when two or more 
judgments are so connected that they necessarily lead 
to another judgment as their joint result we have an 
inference ; e.g. I like white objects ; this horse is a 
white object, I like it. 

To sum up :— 

The result of the process of 

perception ... is a percept. 

The result of the comparison 
of two or more percepts of 
similar objects ... is a concept 

The result of the comparison 
of two concepts ( i.e. one 
affirmed or denied of the 
other) ... is a judgment 

The result of the comparison 
of two or more judgments 
in the form of a joint con¬ 
clusion • •• is an inference 

When a concept is expressed in language it is called 
a term. 

When a judgment is expressed in language it is 
called a proposition. 

When an inference is expressed in language it is 
called an inference. 

There are, thus, three departments of Logic, viz,. 
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The Logic ot Terms, 

The Logic of Propositions, and 
The Logic of Inference. 

§ II. Psychology and Logic; —Psychology, as 
defined above, is the science which tells us how 
mind actually works or behaves. It is a positive 
science. Now, when we look at the various activi¬ 
ties of the mind we find that they can, roughly, be 
grouped into three great classes. Suppose that I am 
walking in the street. My foot suddenly stumbles on 
a stone lying loosely about. What is my state of 
mind ? I suddenly become aware that I was about 
to lose my balance. This awareness is coloured with 
a feeling of unpleasantness. I reflect that some other 
person might also stumble afterwards. I, therefore, 
remove the stone to one side of the road. In other 
words, I think of the obstacle, I feel the unpleasant¬ 
ness and I act by throwing the stone away. Mind in 
its actual working is, thus, a thinking mind, a feeling 
mind and an acting mind. Of course, at different 
moments of one’s life one or the other side of mind may 
become more vivid, but it is quite true to say that, very 
often, these three aspects of the mind’s activity go side 
by side with an occasional shift of vividness from one 
phase to another. For example, when you are playing a 
game, the active side is stronger ; when you are listening 
to music, the feeling side is more vivid ; and when you 
are reading this book, the thinking aspect becomes 
stronger. When one aspect becomes vivid, the other 
two still remain though in a comparatively weaker way. 


10 PSYCHOLOGY AND LOGIC. 

Psychology, therefore, has three departments ; viz., 
the psychology of thinking ( cognition), of feeling ( affec¬ 
tion r) and of action {conation). It studies how mind 
actually thinks, feels and acts. It is not concerned with 
the questions whether some thoughts are true while 
others are false ; whether some feelings are desirable 
while others are undesirable ; and whether some actions 
are right while others are wrong. Whether the mind 
be that of a philosopher or of a fool, of a lover of 
beauty or of a lover of ugliness, of a good man or of 
a bad man,—is not the question for Psychology: for 
it all are equally interesting and equally important. 

The three departments of Psychology, however, give 
rise to three important normative sciences. 

(1) The Psychology of thinking leads to the Logic 
of Thinking. From ‘ how mind actually thinks ’ we 
proceed to study how mind ought to think: viz., what 
rules must be satisfied before thoughts can be regarded 
as self-consistent, valid and true. 

(2) Similarly, from ‘ how mind actually feels ’ we 

# 

proceed to discuss how mind ought to feel (i.e., in 
order that our feelings may be regarded as desirable 
when judged by the standard of Beauty). This is 
Aesthetics (the science of Beauty). 

• (3) Lastly, from ‘ how mind actually acts ’ we 
proceed to discuss how mind ought to act if it is to be 
regarded as virtuous. This is Ethics (Moral Philosopy). 

These three normative sciences involve reference to 

certain ideals or standards in the light of which they 

• • • • • « 

pronounce their judgments. 
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The ideal involved in Logic is that of self-con¬ 
sistency or validity in our thoughts, and of truth in the 
relationship of Thought to external reality. Similarly, 
the ideal involved in Aesthetics is that of Beauty, while 
that involved in Ethics is that of virtue or well being. 

To sum up: Logic is the normative science of 
Thought. It tries to find out the laws which must 
be satisfied before our thoughts can be regarded as 
self-consistent, and our judgments and reasonings as true 
and‘valid. .. .... 

The following table summarizes this section :— 

1. PSYCHOLOGY 
' OF COGNITION.— 

mind as it actually 
thinks. 

2. PSYCHOLOGY 01 
AFFECTION.—mind 
as it actually feels. 

8. PSYCHOLOGY OF ETHICS.-mind as it 
CONATION.—mind ought to act. (Ideal of 
as it actually acts. t virtue.) 

§ III. Thoughts, Language and Things.— We 

have defined Logic as the science of the laws of 
Thought. There have been certain thinkers, however, 
who have disputed the truth of this definition by saying 
that thoughts by themselves are nothing. They are 
non-existent if not expressed in language. Further, 
were there no things or objects in the universe there 
could be no thoughts at all (and . hence no language 
to express them). Thoughts require objects to awaken 
them. Given no objects the mind must cease to be 


PSYCHOLOGY- 
The science of 
mind as it act¬ 
ually is and 
develops. Posi¬ 
tive, descriptive 
and causal). 


LOGIC.—mind as it 
,ought to think. (Ideal 
of self-consistency 
and truth). 

AESTHETICS.—mind 

as it ought to feel. 

, (Ideal of beauty). 
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active. Hence, it is declared that Logic is no more 
the science of Thought than that of Language or that of 
Things. 

Those who declare that Logic treats only of 
thoughts are the Conceptualists ; those who hold that 
language is the subjectmatter of Logic are the Nomina¬ 
lists : while those according to whom it is concerned 
with objects primarily are known as the Realists. 

Consider the case of a man, Mr. X. Mr. X must 
have food to live on. Without food he must *die. 
Again, Mr. X requires clothes to dress himself with. 
He may try to do without them if he just stays at 
home and meets nobody. But if he wishes to see 
people and go out of his den, he must dress himself. 
Now we wish to study Mr. X. Should we then 
merely study his diet ? No: his grocer and his 
physician can study his diet if they care to. Should 
we study his clothes then ? Again, no. His tailor 
and washerman can study his clothes. We want to 
study Mr. X and not the food without which he would 
die, nor the clothes without which he is practically 
dead for the world outside. Similarly, Logic is concerned 
with Thought. Language is the dress of thought and 
things are the food of thought. But it is the business 
of Grammar to study thought's dress §f language 
and it is business of the Physical Sciences and of 
Metaphysics to study Thought’s food of things (objects 
of thoughts). Logic is only concerned with Mr. X, 
i.c., with Thought and not with language and objects. 

There is thus just an element of truth in all 
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three views, but there is really no reason for dunging 
our definition of Logic. For Logic thoughts are the 
primary material, though we must agree that thoughts 
cannot be communicated to others unless they are 
clothed in language, nor can they be awakened in our 
minds unless there are objects to excite them. Given 
objects in the world and given a language, the 
Logician’s sole business is to see that his judgments 
agree with Reality outside his mind, and that the 
conclusions which he derives from these judgments 
are valid. 

§ IV. Logic and Grammar.— Logic, then, deals 
primarily with Thought and only secondarily with 
language, the instrument of Thought. Logic is, there¬ 
fore, not to be confused with grammar. Language, for 
one thing, is usually full of ambiguities and complexities 
and it is the logician s duty never to use expressions 
or words whose meaning he has not carefully fixed 
beforehand. Thought has to be expressed in language— 
this cannot be helped ; but we must see to it that the 
expression is unambignous and direct, so that the 
person addressed may get the same ideas in his mind 
which the speaker wanted to convey by his words. 

The following points will help to distinguish the 
points of view of Logic and Grammar •— 

0) The logical unit is a Judgment, by which is 
meant the relationship of affirmation or negation 
(denial) between a subject and a predicate (both of 
w ich are concepts). The grammatical unit is a word. 

(2) Logic deals mainly with the indkatkc sentence, 
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whereas Grammar deals with all sort of sentences. 
Most judgments in Traditional (or Aristotalian) Logic are 
merely indicative sentences. •. . 

(3) Whereas Grammar analyses its sentences into 
different parts of speech, the logical analysis of a 
judgment, on the other hand, only distinguishes a subject 
(that of which something is affirmed or denied), a pre¬ 
dicate (that which is affirmed or denied of the subject) 
and a copula (the link of affirmation or denial between 
the subject and the predicate). 

„ „ all men are mortal 

' s ’’ subject copula predicate 

The Cit^ of London is the largest in the worl d 
S copula P 

(4) The copula in a logical judgment is a form of 
the verb to be. Other forms of relationship between 
the subject and the predicate are, as a rule, not used 
in Logic. If the copula is not already in this form, 
it is changed into it by some modification of the pre¬ 
dicate ; e.g ., ‘John went to Amritsar’ =‘john is a person 

who went to Amritsar.’ ■ 

(5) Logic is concerned with the truth or falsity 

of our judgments and inferences, but Grammar is 
concerned mainly with their expres si on. Language, 
which is thejjjfe study of Grammar, is only an instru¬ 
ment of expression for the Logician. Should the 
Logician discover a way of communicating his thoughts 
to others without the use of words he may discard 
language straight-away. 

(6) The Logician must try to perfect a symbolic 
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language of his own just as the Mathematician has done. 
Recent work in advanced Logic seems to show that 
this is not an impossible thing to do. 

§ V. Is Logic an Art ? How is a science different 

from an art ? Briefly, “ a science is systematized 

• knowledge, whereas an art is systematized practice A 

science is concerned with knowing : an art with doing. 

Each department of knowledge may have its practical 

side, too, but these two sides (i.e., the theoretical side and 

the practical side) should be carefully distinguished. A 

science and its corresponding art need not always go 

together. A scientist may know all the laws which 

underlie the art of swimming, but may not be able 

to swim himself. Again, a rustic may be a perfect 

swimmer but quite ignorant of the underlying principles. 

It is true, of course, that our knowledge of a science 

becomes the more perfect when we know its practical 

applications, too ; just as it is true that an art improves 

a lot when its corresponding scientific • principles are 

understood. But the fact remains that the two sides are 

distinct and need not go together. Further, Art always 

implies a ‘ knack ’ or skill and this factor cannot be 
reduced to rules. • . 

Now, Logic is a science wSich tells us what laws 
or principles ought to be observed byjfrif we desire 
our thoughts and reasoning to be valif; self-consis¬ 
tent and true. But if I have learnt all these laws 
it does not mean that I shall in future be safe from 
all possible blunders in my reasoning. A man may 
know all the rules and yet may not be able to apply 
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them to actual concrete cases. Logic is content to give 
us the ideal of perfect reasoning, bat it depends on us to 
use these rules properly in actual practice, i.e., Logic 
is primarily a science and only secondarily an art. It 
has a practical bearing, but this is subordinate to the 
theory. Some would describe Logic as a practical • 
science (“ a science which teaches us to know how to do 
something ”— viz., to reason validly). 

§ VI. The Origin of Logic. —The ancient Greeks 
were a very intellectual people. Most of the impor¬ 
tant sciences of to-day had their foundations laid by 
Greek thinkers. Logic, also, was brought into being 
by a great Greek philosopher, Aristotle, who lived 
more than twenty two centuries ago. 

A very popular pastime with educated Athenians 
was the game of Dialectic. It consisted in a debate 
between two disputants, carried on in the form of 
question and answer. One of the disputants would 
put questions; he was the Questioner. The other 
had to answer the questions by saying (as a rule) 
either yes or no; he was the Respondent. The 
Questioner had to put only such questions as could 
conveniently be answered by ‘ yes ’ or ‘ no ’. 

Suppose that somebody, X, asserts that to tell 
a falsehood is always a vice.” Another man, Y, 
comes forward to dispute his statement. They may 
debate, in dialectic-form, as follows :— 

Y :—X, you believe that ‘ to tell a falsehood is 

always a vice ’ ? 

XYes, I do. 
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Y:—You would not par.nit of any exception to 
this rule ? 

X : —No, I wouldn’t. The rule is universally true. 

YSuppose, X, that there is a riot in our good 
city of Athens. The mob runs about shouting and 
pillaging as is the wont of mobs. 

X —Well ? 

Y Suppose further that a rumour gets afloat that 
our noble friend, Z, the Magistrate, is responsible for all 
the corruption in the state. The mob does not reason. 
They all shout and lust after poor Z’s blood, who, as 
you know, is a good man and true. 

X :—Very interesting: go on. 

y '■—Z comes to know that the bloodthirsty people ”5 
are after him. He runs for shelter and happens to O 
reach my house. If I spurn him, the mob will Lon-? 
track him down and tear him to pieces. Now tell me, 

X, should I give him shelter ? 

X: Why not ? Certainly. Yes. 

Y: Well, I do. Shortly afterwards, the mob 
reaches my house. People ask me if I have seen ‘ that 
tyrant Z ’? I am on the horns of a dilemma. If I tell 
the truth, Z loses his life and I too, being his friend 
and protector. If I tell a falsehood, I commit a sin. 
But the sin of having a good man murdered is the 
greater of the two. Tell me now, X, is it not my duty 

in this case to tell a falsehood, or rather, is it my duty 
to tell the truth ? 

afraid > you are right, Y. In excep- 
.ional cases it is one’s duty sometimes to tell a falsehood, 
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It is not necessary for Y to prove that “ to tell 
a lie is always a virtue his duty is merely to 
prove that in some cases (it may be only one case) 
it is a man’s duty to tell a lie. This proof would 
be enough to demolish the universal statement of A. 
V”s duty is to convict X out of his own mouth ; i.e., 
so to cross-question him that his own admissions lead to 
a conclusion directly opposed to his first statement. 

In the course of such debates it was natural that 
some disputants, cleverer and less honest than others, 
should put in certain questions or bring forward cer¬ 
tain arguments, which were either not relevant or not 
correct. It was, therefore, extremely necessary for each 
disputant to be on his guard against such tricks and 
falsities. It was to do this and to enable his own 
pupils to see through and thus to demolish the false 
arguments of their adversaries that Aristotle perfected 
his world-famous system of Logic. Aristotle s Logic 
had, thus, an entirely practical origin, though its 
profound analysis of the ordinary and typical forms 

of reasoning made it immortal. 

Aristotu/ian Logic or Deductive or Formal Logic 
as it is usually called, held supremacy for about two 
thousand years. During the Middle Ages in Europe, 
Aristotle’s authority was supreme, and was only second 
in importance to that of the Church. But, whereas, 
Aristotle’s own criterion of Logical truth was simply 
that thoughts should be consistent with themselves, the 
Medieval Theologians and religious philosophers held 
further that thoughts should bo consistent not only 
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with themselves, but also with authority {viz., that 
of the Church). The Theologian had his own reli- 

or laws ani the use he made of De¬ 
ductive Logic was to apply these dogmas to new 
cases and so to obtain new conclusions. 


Deductive Logic is based on the law that if 
something is true of a whole class it must be 
true of every part of that class. For instance, 
if it is true to say that all men shall die some day, 
then all our friends now living shall also die some 
day because they are members of the class ‘ men 
But the question arises how can we know that some¬ 
thin* is true of a whole class ? In order to find 
this out we must turn to experience. Only by actual 
observation of phenomena in Nature can we decide 
whether a certain statement is universally true or 
only partially so. This question was raised in Modern 
times in Europe by the English Philosopher, Francis 
Bacon. He revolted against the Logic of Aristotle 

ecause it cannot tell us how we come by the universal 

^atements without which it cannot work. Bacon, 
herefore, tried to lay the foundations of a new Logic 
which tries by actual study of Nature to find out 

ZV/Tl a ' l * n i W laWS ' This Lo - ic of Nature is 
called Inductive Logic or Material Logic, and attained 

great prommence in the second half of the 19th 
century through the writings of J. S. Mill, Jevons, 

hewell, etc. It does not demand that our thoughts 

or with ’th “t Uld i te COnS ' Stent with themselves alone 
* author 'ty. rather with' external reality. 


20 


LOGIC AS THE SCIENCE OF SCIENCES. 


viz., the world of nature, as revealed by the aid of 
experience. 

Inductive Logic studies particular cases and 
arrives at universal laics as the result of such study. 
Deductive Logic takes these universal laics for granted 
and by applying them to new cases finds out new 
conclusions. For example, we and other people have 
observed thousands of human beings dying. We in¬ 
fer that ‘all men are mortal.’ This is induction : 
studying some cases and then inferring a law about all. 
Given this law, we can apply it to, say, the Chinese and 
infer that ‘ the Chinese are mortal’ being men. This is 
deduction. The two Logics are thus not antagonistic but 
complementary. Both together from one whole, Logic. 

In this book, however, we are only concerned 
with Aristotalian or Deductive Logic. 

§ VII. Logic as the Science of Sciences.—The 
mediaeval Logician, Duns Scotus, described Logic as 
“ the science of sciences and the art of arts ”. What 
is meant by “ the science of sciences ” ? Logic, we ’ 
know, tells us wh it laws or principles Thought must 
follow if it is to be self-consistent and true. It studies 
the form and 'structure of thought in its ideally perfect 
form without any regard to the subject-matter of 
thought in any particular case. For instance, if I say 
that ‘ if something is A, then it is also B, and if it 
is B, it is also C, then it follows inevitably that if 
something is A it is also C, whatever A, B, and C 
may be in their nature.’ Hence, if I say that ‘all 
men are triangles and that all scientists are men ’, 
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it follows that ‘all scientists are triangles’. This 
conclusion is formally quite valid though it is absurd 
to say so. The absurdity lies in the first statement 
but the total argument is flawless. Here our A, B and 
C are scientists, men and triangles, respectively. 

Formal (or Deductive) Logic, then, is mainly con¬ 
cerned with the form or structure of ideally perfect 
thought and not with the subject-matter which forms 
its flesh and blood in any particular case. Now every 
science, whatever its subject-matter may be, has to work 
with thought and reasoning as its instruments. Hence, 
the science which studies thought (the instrument of 
all sciences) must be prior to and extremely necessary 
for all sciences and scientists. This is what is meant 
when it is said that Logic is the science of sciences ; viz., 
its study is helpful for the study of all other sciences. 

§ VIII. What is Logic good for ? It may be 
objected that since a man can think correctly without 
knowing anything of the laws of thought, the study 
of Logic is, therefore, of nd value. One may say 
as well that since men can talk without a knowledge of 
the rules of Grammar, that science is consequently value¬ 
less. The objection is false in both cases. 

Nobody denies that in ordinary cases we can 
and do think correctly; but everybody knows that in 
difficult and complex cases of reasoning even the best 
of us do commit blunders. For example, if it is true 
to say that (1) all uneducated people have to suffer’, 
then is it also true to say that (2) ‘no people who 
do not have to suffer are uneducated ’, and that (i) 
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‘all people who are educated are free from suffering’ ? 
In such cases the best of us cannot give a correct answer 
without some help from the rules of Logic. As a matter 
of fact, (2) does follow correctly from (1), but (3) does 
not. Again, can any one know without the help of Logic 
that when one says such a simple thing as ‘all X is Y ’ 
ten different statements can correctly follow from it ? 

Logic, then, is of great help in all intricate cases 
of thought. People did reason correctly before Aristotle 
elaborated his scheme of Logic, just as people did 
use language properly before the elaboration of Grammar. 
But just as, given language, Grammar polishes it and 
discovers its underlying principles, similarly, given 
thought, Logic polishes it and finds out its principles. 

The study of Logic has other advantages, too, of 

which some are noted below : 

(1) It provides an excellent discipline for the mind. 
It trains our thoughts in a systematic way and by 
enabling us to see the usual pitfalls of reasoning it 
helps us to think correctly. It sharpens our wits. 

(2) In all cases of obscure and incorrect reasoning 
the study of Logic is an unfailing guide to truth. ^It 
enables us to trace and locate the sources of confusion 
and error. 

(3) It helps us in arranging our thoughts and 
arguments in a proper and methodical manner. 

(4) For certain professions the study of Logic is 
necessary. A teacher must be able to present his ideas 
to his pupils in a logical way; otherwise, even if his 
thoughts are quite correct, his pupils will fail to profit 
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by them. Similarly, lawyers, public speakers, politicians, 
and in general all those who desire to convince others of 
the truth and consistency of their points of view or doct¬ 
rines, must know how to present them in a proper form. 

(5) For scientists especially, the study of Logic is 
the inevitable prepadeutic (preparatory study). The 
results of scientific research must be put in proper logical 
from if they are to command respect and assent. 


Exercises. 

■fl) Deline Logic and explain its subject-matter. 

< (A/kVhat is meant by science? Distinguish between 
normative and positive sciences. Contrast between 
Logic and Psychology from this point of view. 

X >4) Explain the various senses in which the word ‘Law ’ 
can be used. In what sense is this word used in 
Formal or Aristotalian Logic? 

£ (4) V *\Vhat is meant by Thought in Logic ? Explain * con¬ 
cept',‘judgment’ and ‘inference’. Use examples. 
(5) Distinguish between the form ami the matter of 
Thought. 

$) How is Inductive Logic different from Deductive 
y/* Logic? 

G) Is Logic a science or an art? 

What is meant by ‘ Logic as the science of scieuccs '? 
ID) What is Logic good for ? 

(10) Lo&ic is a normative science. ’ Discuss. 

Vllf What is the relationship between 
(a) Logic and Psycholgy, and 
(6) Logic and Grammar? 

Distinguish between their points of view. 


1 
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CHAPTER II. 

THE LAWS OF THOUGHT.* 

§ I. Introductory.—Logic has been defined as 
the Science of the Laws of Thought. Now, there are 
many laws which govern thought, but of these only 
three (or perhaps four) are fundamental : they form 
the basis of all the rest. Deny these laws and then it 
would not be possible for thought to be clear or 
coherent or systematic. 

But these laws do not give us any positive infor¬ 
mation about thought. They merely state the basis or 
principles on which all thought rests. So far as the 
subject-matter of thought (the contents of thought) is 
concerned, we must get our information elsewhere: these 
laws cannot tell us about that. They are postulates : 
they from the basis of Logic, and therefore cannot 
themselves be proved, because then some other basis 
would be required to prove them. 

The laws are: (1) The Law of Identity, (2) 
The Law of Contradiction and (3) The Law of 
Excluded Middle. 

§ II. The Law of Identity is expressed by the 
formula : everything is identical vilh itself. A is A. 

Explanation :—(1) This Law tells us that thought 
would not be possible if we play fast and loose with 

*1 he teacher should on a lirst reading in the class give 
only a bare outline of the argument of this chapter. When 
the class has dejdt with the chapters on Terms and Proposi¬ 
tions, a detailed discussion of tins chapter can profitably 
be undertaken. 
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our terms and judgments. If I start with a certain 
term or a certain judgment and attach to it a certain 
definite meaning, then I have no right (in the course of 
the argument) to change in any way the meaning of that 
term or judgment. To do so would be to confuse the 
issue: e.g ., if in an argument I start with the judgment 
that ‘ Socrates in wise ’ then I must keep to this judg¬ 
ment throughout the argument. 

(2) The content of a judgment must remain fixed 
and unalterable. We have no right to substitute 
another judgment for the one we stated first unless 
this second judgment expresses the same content in a 
new form. In other words, what is true in one form 
of language is also true in any other form of language 
which expresses the same content, (i.e., without any 
alteration in meaning). 

(3) If anything is once true, it is always true; and 
if it is once false, it is always false. The law tells us 
that if we have asserted truth or falsity of a certain judg¬ 
ment, we should stick to it. 

(4) Again, by the repitition of a concept or a 

judgment, we neither add to its force nor take anything 
away from it. To say that ‘ X is X and X ’ is merely - 
to say that it is X. This was expressed in Boole’s 
fomula of Symbolic Logic, X 2 =X. y 

(5) If I use the term X as the possessor of cerlitin 
attributes, I must continue to regard it as such in the 
course of the entire argument. It may,, however, be 
objected that every object undergoes sorfc chafigeHn 
its properties as time passes, The inkpot which I 


26 


THE LAW Ob' CONTRADICTION. 


possess is, of course, the same inkpot which I used 
yesterday, but it has changed to some very slight extent 
during the past twenty-four hours. We cannot say 
that it has remained absolutely identical with itself. 
Should we not say, then, that it is not absolutely iden¬ 
tical with itself, but that the sameness is there in spite 
of and in the midst of differences in some respects ? 

This, however, is not the meaning of the Law of 
Identity. The Law merely says that if at any moment, 
j/, I predicate some attributes, P and Q, of a certain 
object X, then it would be an absolutely true judgment 
that at the moment, M, the object, X, had the attributes, 

‘ P and Q: 

To sum up : The Law of identity in the law of 
unambiguity in terms and propositions.^ It demands 
that when using terms and judgments we must be sure 
of their meaning and that we should stick to that 

meaning throughout the course of the argument. 

§ III. The Law of Contradiction.—It is expres¬ 
sed by the formulae, A is not non-A ; A cannot be 
Bandnon-Bat the same time ; Nothing can both be 

and not be at the same time. 

Explanation r—(1) If I say that a negro is black, 

then I have no right to say also that he is non-black. 
One and the same thing, at one and the same time, 
cannot have and not have the same quality. Two con¬ 
tradictory {opposed) attributes camwt be asserted of one 
and the same thing, at one and the same time. 

(2) This Law demands that in any judgment, the 

predicate should not contradict the subject. If the 
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subject is A, then the judgment ‘ A,ie^fTot-A ’ is self¬ 
contradictory. Contradictories cannot btith be true. 
White and not-white are contradictory terms; hence, 
if I say that ‘snow is white I should not say that it is 
also not-white. 

(3) Truth and falsity are properly asserted only 
of judgments or propositions. The Law of Contradiction 
says that one and the same judgment, in one and the 
same sense, cannot be both true and false. Of two contra¬ 
dictory judgments, if one is true, the other must be false. 

(4) The Law of Contradiction is sometimes stated 
in the form that “ contradictories are unthinkable.” 
But it must be noted here that what is meant is only 
that they are explicitly unthinkable, i,e., nobody will 
knowingly assert of one and the same subject and 
in the same sense that it both possesses and does 
not possess a certain quality. Sometimes, however, 
we do predicate contradictory . predicates of the same 
subject through a confusion of thought. For example, 
if some body says that ‘a negro is both black and 
white’ and explains this by saying that he is black 

C0l0ur of his skin white in his teeth, we 
find that the law has not been violated. Two judg- 

ments have. been confused together : ‘ the negro’s 
skin is black and his teeth are white.’ 

n Jp The j UW of Contradiction' emphasizes the 
negative side of that truth which was asserted by the 
Law Of Identity The latter says that every term m 

be !ther th S ! / “ d tHe f ° rmer Says that il oannot 

be other than itself m one and the same sense. 
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(6) Boole expresses the Law of' Contradiction as 
X (1—X)=0, and deduces it from the Law of Identity : 

X a== X. 

§ IV The Law of Excluded Middle.—This is 

I 

expressed by the formulae :— Everything cither is or is 
nut. A is cither B or non-B. 

Explanation :—(1) The Law of Contradiction 
asserted that contradictories cannot both be true. The 
Law of Excluded Middle says that they cannot both be 
false. If, for example, we have two terms, white and 
non-white, then this law says that anything, say milk, 
is either white or non-white. It cannot be neither ; 
i.e., if it is false to say that ‘ milk is non-white ’, then 
it must be true to say that “ it is white ’, and if it is 
false to say that ' milk is white ’, then it must be true 
to say that ‘ it is non-white ’. The Law of Contradic¬ 
tion said that milk cannot be both white and non¬ 
white. The Law of Excluded Middle says that it is 
either white or non-white. 

(2) Applied to judgments, the Law says that of 
any two contradictory terms, Y and non-V, either one 
or the other can become a true predicate of any 
conceivable subjept, X ; that it is impossible for X 
to be neither Y or non-Y\ In other words, con¬ 
tradictories exhaust the universe : there is no middle 
course between them. \\ e must, however, see to it 
that the terms which we regard as contradictories are 
really such. If, for instance, I say that every conceiv¬ 
able thing in the world is either white or black, then 
my statement is clearly false : the thing may be yellow. 
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The reason is that ‘ white and black ’ are not true con¬ 
tradictories. The true contradictories would be ‘ white 
and non-white’, or ‘black and non-black . Each of 
these pairs exhausts the universe of colours. 

(3) - Similarly, of any two really contradictory 
judgments we cannot say that both are false. If one is 

false, the other must be true. 

(4) The Law of Excluded Middle expresses the 
other side of the truth which was expressed by the 
Law of Contradiction. The latter holds that two con¬ 
tradictory judgments cannot both be true, and the 
former says that they cannot both be false. The two 
laws are complementary. 

§ V. Mutual Relationship of the Three Laws.— 

All the three laws are postulates or axioms in the sense 
that thought would not be possible without them ; 
but these laws by themselves do not give us any posi¬ 
tive information about the contents of thought. They 
simply state the basic conditions without which though^ 
is not possible. 

The Laws of Identity and Contradiction between 
them emphasize the necessity of unambiguity as the 
essential condition of all valid thought; and the Laws 
of Contradiction and Excluded Middle bet\ve'e& them 
indicate the nature and significance of logical negation. 
The three laws have been expressed in the following 
formulas by Keynes •— 

(*) I affirm what I affirm, and deny what I deny. 

(«). If I make any affirmation, 1 thereby deny its 
contradictory. 
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(iii) If I mike any dan ail, I thereby affirm its 
contradictory. 

The laws are interdependent, but each has its 
own independent function to perform which is not 
performed by the others. 

§ VI. The Nature of Logical Negation.—The 

Laws of Contradiction and Excluded Middle express 
between them the nature of logical negation. If X 
and Y represent two contradictory terms or judgments, 
then the first law says that both cannot be true and 
the other says that both cannot be false. 

In other words, 

The Law of Contradiction | (i) If X, then not Y. 

* Not-both X and Y= land (ii) if Y, then not X. 
The Law of Excluded Middle f (i) If not X, then Y. 

= Either X or Y= land (ii) If not y, then X. 

Thus given two real contradictories, we can have 
four and only four possible forms of relationship 
between them, and this is the essential nature of 
complete logical negation. Any two terms or two 
propositions which are contradictories (and can, there¬ 
fore, have these four relationships) are said to be 
mutually exclusive and collectively exhaustive. 

§ VII. The Characteristics of the Laws of 
Thought.—These laws are •— 

(i) Fundamental, because they are the basis of 
all proof, and (hence) cannot themselves be proved. 

(ii) They are self-evident, because whoever grasps 
their meaning or significance at once accepts them. 
One who does not do so cannot be argued with, 
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because if he can talk sense, can understand others, 
and can make himself understood by others, then he 
is implicitly assenting to the truth of these laws. 

{Hi) They are formal because they do not give 
us any positive information about the contents of 
thought. They merely tell us that thought, to be 
possible at all, must obey these conditions. The laws 
merely state something essential about the structure 
of thought, and there they leave us. The ‘ flesh and 
blood’ of actual reasoning must be gathered from 
other sources. 

(tv) They are a priori because we have not 
acquired them as generalizations from experience. 
Experience itself cannot be explained and understood 
without the aid of these laws. They are logically 
prior to all experience. 

(v) Lastly, they are necessary because we cannot 
conceive of their falsity or impossibility. We cannot 
think of any intelligent being not agreeing to them. 
Nobody can consciously violate them. (In this sense 
they are perhaps like the Laws of Nature). Thought 
which is deliberately self-contradictory is impossible 
for a rational being. 

Note Unconsciously self-contradictory thought is a 
fruitful source of ‘ bulls’. The teacher should give examples. 

§ VIII. The Law of Sufficient Reason. — A 

fourth Law is sometimes added. It asserts that “ what¬ 
ever exists or is true must have a sufficient reason 

why the thing or proposition should be as it is and 
not otherwise.” 
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In Inductive Logic this Low will assume the 
form of thz Law of Causation, viz., whatever havens 
must have a cause ; but in Formal Logic it merely 
asserts that the world is a rational system and that 
hence whatever is shown to us by our experience 
must have an adequate explanation or ground for it. 
If an event, X, is X and not X 1 or Y, then there 
must be some reason why its nature is such and not 
something different. 

Exercises. 



(1) What is meant by the Laws of Thought.’ 

(2) li The Law of Identity is the basis of Logical affir¬ 
mation while those of Contradiction and Excluded Middle 
are the basis of Logical denial”. Justify this statement. 

(3) If the laws of Thought are self-evident and funda¬ 
mental how can we explain the existence of fallacies (mis¬ 
takes in Thought) ? 

(4) Explain the significance of each of the Laws of 
Thought. 

(5) What are the characteristics of the Laws of Thought? 
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I. Introductory—In Chapter I we analysed a 
judgment (or a proposition) into three parts, viz., the 
subject, the predicate and their connecting link, the 
copula. For example, ‘ man ( subject) is {copula) mortal’ 
[predicate). Now, ‘ man’ and ‘mortal ’ are both terms, 


i.e. concepts expressed in words. A term may, there¬ 
fore, be defined as a word or a combination of words 
capable of serving as the subject or predicate of a pro¬ 
position. In the proposition, The present Prime 
Minister of England (subject) is a mine o wner, (predicate) 
both the subject and the predicate are many-worded ‘ 
terms. The mere fact that they are actually serving 
(or are capable of serving) as the subject or predicate 
of a proposition shows that they are terms. 


The word term comes from terminus, i.e., an 
endmg or a stopping place. Since the subject and the 
.predicate of a proposition stand at its two ends, they 
are called terms. 


§ II. Judgments Psychologically Prior to 
Terms. Some Logicians deny that the study of terms 
forms any part of the subject-matter of Logic. They 
hold (and quite correctly, too) that psychologically con- 

Wh 2 ° r * C0 " Cept U ' wt the unit ° f thought 
Whenever we consider any cognitive (thinking, s ate 

5T" alWayS “r aCt0SS complejf whote 

Which requires a complete judgment or a set of judg- 

ments to express it fully; and this is true not only of 
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the adult human being who can express his thoughts 
in the form of propositions but also of the baby or 
child whose stock of words is very small indeed. 
Suppose that a baby wants to be taken up by its mother, 
or wants to get out of its cradle but cannot do so, nor 
can express its desires in the form of words. As soon 
as it sees the mother it outstretches its arms and lisps 
out just one word it is familiar with, viz., ‘Mamma Is 
this words, in this particular case, a term or a judgment ? 
Obviously, the latter. This one word expresses a whole 
world of meaning. It may mean, ‘Mamma take me up’, 
or ‘ I want to get out of the cradle’, etc. In each 
case it is a judgment which, however, is not yet a propo¬ 
sition because it has not been fully expressed in words. 

It is quite right to say, then, that psychologi¬ 
cally speaking, the judgment is primary and is the 
true unit of thought. For this reason the above 
mentioned Logicians urge that .the proper subject- 
matter of Logic should be propositions and nothing 
else (since reasoning itself is a matter of propositions). 

These Logicians say further that Logic is concern¬ 
ed with truth and falsity as characteristics of thought. 
Now, truth and falsity have meaning only when applied 
to judgments. For example, if I say man’, it is neither 
true nor false. But when I put forward a judgment 
that ‘ men are mortal ’ or that men are knaves the 
considerations of truth and falsity become relevant 
and significant. Hence it is said that the judgment 
(or the proposition) is not only the psychological unit 
of thought but also the logical unit of thought. 
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Are we, then, to believe that the study of Terms 
is no part of the study of Logic ? The answer is, 
No ! and for the following reasons:— 

(i) Logic being a normative science does not study 
how mind actually thinks: it rather analyses thought 
from its own point of view. When doing so, it discovers 
that a judgment (or a proposition) can be broken up 
into simpler units called concepts (or terms). The term 
is a distinguishable element of which the proposition is 
found to be composed. 

Hi) Further, in order to understand the full signi¬ 
ficance or import of judgments themselves, some dis¬ 
cussion of terms is both necessary and inevitable. The 
judgment is the result of the comparison of two 
concepts. Hence, in order to understand the nature 
and meaning of the judgment we must know the signifi¬ 
cance and nature of its component concepts, the terms. 

§ III—Distinction between Words, Terms and 
Names. We have defined a Term as a word or 
a combination of words which can serve as the 
subject or predicate of a proposition. All terms are 
wordfe, but not all words are terms. 

Words may be classified into three groups:—(/) 
those which can singly or by themselves serve as terms. 
For example, substantives, pronouns, adjectives and 
participles. Such words are called categorimatic (e.g. y 
John, animal, table, sky, God, inkpot, she, beautiful, 
etc.) Hi) There are other words which by themselves 
cannot serve as terms but when joined with others 
can do so. These are called syncategorimatic and 
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include among them articles, adverbs, prepositions 
and conjuctions (e.g., the, and, of, etc.), (m) Some words 
(not many such) can neither by themselves serve as 
terms nor even when joined with others. They are 
acategorimatic, {e.g., interjections, exclamations, efc.) 

Further, ‘ Term ’ implies, both the object of our 
thought and its expression in language, but a ‘ name ’ 
implies only the latter. A term has no existence 
apart from a proposition, whereas we can give a name 
to anything which we desire to distinguish from others. 


Terms are univocal when they have only one 
meaning, while they are equivocal if they have more 
than one meaning. For example, apple, inkpot, father, 
river, are univocal; but table, grave, ether are equivocal. 
Logical method demands that before any term is used, 
its meaning should be carefully determined or defined : 
i.e., if it is equivocal we should state clearly in what 
particular sense are we going to use it, and having 
so determined it we should stick to it throughout 
the course of the argument. The ideal of logical 
language is to have not a single equivocal term in its 
vocabulary. 


§ IV. Singular and General Terms—A Singular 
term is one which can be applied in the same sense 
to only one unit or individual or thing. A general 
term is one which can be applied in the same sense 
to an indefinite number of units, things or individuals. 

A general term is aheays the name of a divisible 
class, e.g., horSe, cat, table, etc. Each of these terms 
can be applied to any number of objects which 
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possess the attributes common to all members of that 
class. A singular term, on the other hand, is the 
name of an indivisible unit, e.g., the present Prime 
Minister of England, the Sun, the paper I am writing 
on, etc. To find out whether a term is general we 
should consider if the words all or none or some can 
be significantly applied to it. The term is general if 
they can be so applied, e.g., all horses are quadrupeds, 
some horses are white. 

Every general term can be changed into singular 
if we prefix some demonstrative pronoun or definite 
article to it. For example, 1 table ’ is general, but ‘ my 
table’, ‘ this table ‘ the table I saw in your room daj£';' 
before yesterdiy’—are all singular. The same termj> 
may be differently understood (as general or as singti-O 
lar) by people if the meaning is left undetermined £ 
for example, God, for a monotheist is singular but for 
a polytheist, general. The important thing about a 
singular term is that “ it implies in its signification the 
uniqueness of the corresponding object ”. 4 The pencil 
in my hand just now ’,—is a singular .term, and it 
implies that there is only one such object in the uni¬ 
verse, and this is the essence of a singular term. 

Are proper names Singular or general ? A proper 
name is assigned as a mark to distinguish an individual, 
person or thing from others without implying in its 
signification the possession by the individual in question 
of any specific attributes ” (Keynes). Both proper and 
singular names help to identify an individual and dis¬ 
tinguish it from others; but whereas .a singular name 
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always implies some attributes in the object, the 
proper name does not. The proper name is purely a 
mark of identification but not a means of information 
as to the particular properties possessed by the object 
or individual who is given the name. 

Proper names may, therefore, be regarded as a 
sub-class of singular terms. More than one individual 
may, however, be called by the same proper name; 
for example, there are many persons who -answer to 
the names of John, Ram Lai, Aziz, etc. But the 
fact that they are given the same name never implies 
that they possess the same attributes, nor is it implied 
that the same name was given because they had certain 
attributes in common. 

Some proper names, however, may be changed 
into general terms if we prefix an indefinite article to 
them. Since Hercules and Rustum were great warriors, 
we may say ‘ an Hercules or ‘ a Rustom ’ to denote 
other people who, we think, resemble them in prowess. 
Similarly, ‘ an Aristotle ’, ‘ a Plato ’, ‘ a Sheikh Chillie ’ 
may be coined to classify different types of intellect or 

temperament. 

Collective Terms.—A collective term is one which 
is applied to a group of similar things regarded as 
forming a whole ; e.g., class, library, school, etc. The 
term ‘ class ’ denotes a group of similar individuals, 
viz., students who are grouped together into one unit. 

‘ Library ’ is another such complex unit composed of 
the similar objects called books; a ‘school’ is the 
complex unit'composed of classes. 


TERMS. 


30 


If a collective term can be correctly affirmed in 
the same sense of on'y on: group, it is singular 
collective, e. g., ‘the present Hackey team of the Punjab 
University.’ It is a complex unit or whole and it is 
unique. Similarly, the Punjab University Library, the 
Jats, the Persians, etc., are all singular collective terms. 

If a collective term can be correctly affirmed in the 

« • 

same sense of each of several groups, then it is 
general collective; e. g., army, library, college, race, 
etc. The term ‘army’ can be applied to all sorts of 
different groups of soldiers in all countries and in all 
ages. Similarly, the term ‘library’ can be applied to 

the libraries of all countries. 

We must distinguish between the collective and 
the distributive use of a term. When something is 
affirmed of a group as a whole, the term is used 
collectively, and when it is affirmed of only a part of it, 
it is used distributively; e.g., if I say that all the plays of 
Shakespeare can be read in three hours, the term all the 
plays’, is used. v distributively, because I only mean 
that each play can be so read. But when I say that all 
the angles of a triangle are equal to two right angles”, 
the term ‘ all the angles etc.’, is used collectively. 

§ V. Concrete and Abstract Terms.—A concrete 
term is the name of a thing ot individual regarded 
as the subject or possessor of attributes: e.g., man, 
horse, book, etc., An abstract term is the name of 


the attribute which the thing possesses, e. g., rationality, 
animality (the attributes of man), the whiteness (of the 


horse), the importance (of the book), etc, 

V . ■ 
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An abstract term is formed by abstracting’ (draw¬ 
ing out) in thought one quality out of the several 
possessed by a thing ; but at times we may abstract 
in thought the very substantiality of the thing ; e.g., 
from ‘man’ we can derive ‘humanity.’ 

Sometimes ice come across attributes which them¬ 
selves seem to be the possessors of other attributes ; 
e.g., when I say that ‘the warmth of my bed is 
pleasant’, I am predicating an attribute ‘pleasantness’ 
of another attribute ‘warmth’ which is itself an 
attribute of a concrete thing, f my bed'. Are we to 
understand that the same term can be both concrete 
and abstract ? It looks as if we must say so. We 
might say that ‘warmth’ is abstract with reference to 
‘ my bed ’, but concrete with reference to ‘ pleasant¬ 
ness’. In other words, the term ‘warmth’ is used in 
a concrete sense when it is contemplated as an actual 
or possible possessor of an attribute, ‘ pleasentness ’ ; 
and it is used in an abstract sense when it is contem¬ 
plated as an attribute of the thing, ‘ my bed ’. 

Attributive terms are those which are not merely 
the names of attributes, as such, but which yet would 
be meaningless if they did not imply the attributes 
which they do imply ; e.g., green, red, colour, are 
attributives. Green implies an object which is green, 
i.e., which possesses ‘greenness’. Such terms can be 
read both as abstract and as concrete, i.e., according 
to the way in which we may care to interpret them. 

§ VI. Relative and Absolute Terms.—A rela¬ 
tive term is one whose meaning cannot be understood 



terms. 


41 


without reference to another term. Resides the object 
which it denotes, it implies in its signification another ob¬ 
ject without reference to which its own meaning cannot 
be understood. For example, husband’ implies wife , 
‘father’ implies ‘mother’, ‘ parent’ implies child . 
Such pairs of terms are called pairs of correlatives. 

Non-relative terms, viz., those whose meaning is 
clearly understood without reference to any other object 
or quality are called absolute , e. g., inkpot, man, 
pencil, house, etc. 

It may be noted that in a certain sense everything 
is related to something else. The universe being a 
great and organized whole of interdependent parts, 
we cannot think of any part out of all reference to the 
whole. Hence, strictly speaking, each term can be 
regarded as relative. The term ‘ relative ’, however, 
has not been defined above in this very broad sense. 
We call a term ‘ relative’ only “ when it implies some 
peculiar or striking kind of relationship arising from 
position in space and time ”, or “ when its signification 
cannot be explained without reference to something else 
which is called by a correlative name.” 

For example, if we mean by ‘man’ a human 
being, it is absolute; if a male member of the speries, 
then relative (to woman), and if a servant, then relative 
(to master). Similarly, if we take ‘ God’ to mean ‘ the 

Deity’, it is absolute, but if a Creator, then relative 
(to the created). 

r * ■ 

§ VII. Positive, Negative and Privitive Terms. 

~A positive term signifies the presence of a quality 
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or attribute, while a negative term signifies the absence 
or non-existence of that quality or attribute. If A is 
positive, then non-A or not-A is negitive. Mm, horse, 
table are positive, bit not-mm. non-horse and non¬ 
table are negative. 

What is the true import of a negative term like 
not-A ? This question has given rise to great contro¬ 
versy among logicians. The following points may 
be noted 

(1) Strictly speaking, affirmation and negation are 
significant only in the case of judgments or propositions. 
(2) When we distinguish non-A from A it must be 
acknowleged that the idea of non-A has no independent 
existence at all apart from the idea of A. When we 
think of non-wise we are implicitly also thinking of 
wise. To say that I attach a meaning to dark implies 
a latent reference in my mind to light. From the 
point of view of signification or of attributes, we must 
agree that non-A is only a secondary concept and has 
no independent existence apart from A. (3) But we 
must also acknowledge that when we think of non-A 
we are regarding it as ‘ a class of those objects which 
are non-A ’. This class has real existence in our 
thought and may also have real existence in the world 
outside our thought. Everything, Hegal has said, 
implies its ‘other’ or its negative. When I think of 
‘ inkpot ’ I at once divide the world into that of which 
‘ inkpot ’ can be predicated and that of which it cannot 
be predicated. But whereas the class denoted by 
‘inkpot’ is determined directly and positively, the 
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class denoted by ‘ non-inkpot ’ or ‘ what is not inkpot ’ 
is determined only indirectly and negatively. 

(4) If white is positive, then non-white is negative, 
and between these two concepts the whole universe is 
exhausted, i.e., everything in the world is either white 
or non-white. In this way non-white becomes a vast 
lumber room in which the strangest things possible 
are jumbled together. For example, God Almighty, 
the ceiling of my room, my neighbour’s cap, the pepal- 
tree, etc., are all ‘non-white’. These things agree in 
being not-white. But is it not absurd to say that 
‘ God is not-white ’ or that ‘ Logic is non-white ’ ? To 
be sure, it is absurd to say that ‘ Logic is not-white \ 
For this reason it has been pointed out that ‘ white ’ 
and ‘ non-white ’ do not exhaust the entire universe but 
only the universe of discourse, viz., the subject under 
discussion (in this case colour). When I say that every¬ 
thing is either triangle or non-triangle, I am only 
exhausting 4 the universe of figures ’. 


(5) We have said that A and non-A, white and 
non-white, exhaust the universe of discourse. The 
terms of such a pair are called contradictories. Every 
term can have a contradictory if we prefix a ' not—’ or 
‘ non—’ to it. For example, 4 wise ’ and 4 non-wise ’ 
The terms ‘ wise ’ and ‘ foolishhowever, do not 
exhaust the universe of discourse though they do stand 
at opposite poles. In such a case, we can think of a 

behveen the tw °- « true contradictories no 
mean ,s conceivable. ' Wise' and ‘ foolish ' may he 

called contraries. Similarly, 'white .and ‘black’ 
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are contraries. What about the opposition between 
‘ white and red ’ or ‘ white and yellow ’ ? Here we 
have even less opposition than that between contraries. 
‘ White and red ’ may be called repugnant. 

Contradictories exhaust the universe of discourse 
between them: contraries do not, but stand at the 
opposite ends of a definite scale. Opposition between 
terms occupying any two points within this scale is 
called repugnance. 

There is a class of terms, called Privitive, which 
imply the absence of a quality or an attibute in an 
object which we would otherwise have expected the 
object to possess ; e.g., deaf, dumb, empty. Such terms 
are neither purely negative nor purely positive, and are, 

therefore, given a separate name. 




CHAPTER IV- 

EXTENSION AND INTENSION OF TERMS. 

§ I. Introductory— Suppose that I mention the 

word ‘ elephant * before a child who has never seen or 
heard of the animal. If he asks me what I mean by 
the word, I have two and only two courses open 
before me. (1) Either I can take him to the ba^ar 
and show him an elephant passing by: or if that is 
not practicable, 1 can show him the picture of the 
animal. If, however, even the picture is not available, 

I can (2) describle to him the structure and general 
appearance of the animal, its peculiarites, etc.,—in short, 
the qualities and attributes which the animal possesses. 
In (1) I show the actual object or individual to which 
the name ‘ elephant ’ is given and in (2) I mention the 
attributes or qualities which are associated with that 
name or without which that name would not be applied 
to that animal. Whenever I follow the first course 
to explain my meaning, I am giving the extension 
(Denotation) of the name, and whenever I take up the 
second line of explanation I am giving the intension 

(Connotation) of the name. 

Each concrete general term has these two meanings 
attached to it: (1) meaning in extension consisting of 
all the individuals or objects to which the name applies, 
and (2) meaning in intension consisting of all or most 
of the attributes which that name implies or in the 
absence of which that name would not be applied to 
that class of objects. The extension consists of all the 
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objects of which that term can be predicated, and the 
intension consists of all the qualities which can be pre¬ 
dicated of that term. 

For example, when I use the word ‘ man ’ I may 
mean all the individuals who are given that name, 
or I may mean all the qualities and attributes which 
all men are expected to possess and without which 
they would not be men. Similary, the extension of 
“ inkpot ’ consists of all objects which are called inkpots, 
and its intension consists of all the qualities which 
must be common to all inkpots. 

§ II. Connotation, Intension and Compre¬ 
hension.—Each concrete general term applies to some 
objects and implies some attributes or qualities. The 
term ‘ man ’ applies to millions upon millions of 
beings (past, present and to come) and implies the 
attributes possessed in common by all these individuals. 
The question arises, what attributes are in our minds 
when we use this term ? Suppose that the term is used 
by three different persons, viz., a rustic, a scientist, 
and an omniscient (all-knowing) being, say God. 

(a) The qualities present in the mind of the 
rustic when he uses the word ‘ man ’ are (as a rule) 
twoleggedness, a certain outward appearance, a certain 
degree of intelligent behaviour, a certain occupation, etc. 

(b) The scientist, however, regards ‘man’ as a being 
who is (/) an animal and is also (i7) rational. He does 
not mention the eyes, ears, nose, and outward appearance 
generally, because they are included in the concept 
'animal Similarly, he does not mention occupation, 
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speech, etc., becuase they follow from the concept 
‘ rational ’. 

(c) An all-knowing Being like God may, however, 
think of man with infinitely superior knowledge than can 
ever be achieved by the scientist. Hence, His use of the 
term ‘ man’ would include attributes which exhaust t he 
very nature of man and leave out absolutely nothing at all. 

In which of these senses are we to use the term, t he 
intension of man ’? Keynes has given three differe nt 
names to distinguish these three shades of meaning. 

(а) Intension lor subjective intension) may be taken 
to mean the qualities which the name happens to 
suggest to an ordinary mind (not that of a scientist) 
which uses the word. Intension, in this sense, is 
obviously continually changing because our knowledge 
of all sorts of things is daily undergoing modifications. 

(б) Connotation includes those qualities which are 
necessarily implied by the term, i.e., without w hich the 
name would not be properly applied to an object or 
individual. That connotation differs from intension 
may be seen from the fact that an idiot who has less 
intelligence about him than an animal is usually called 
a ‘ man ’ by ordinary people, whereas he is not one 
according to the scientific ccnnotation of the term. Con¬ 
notation is conventional and fixed for the time being. 

(c) Comprehension includes absolutely all the quali¬ 
ties (known and unknowm) possessed in common by 
the objects or individuals included under that name. 
Comprehension is only, a case of perfect k no wedge. It 
is also called objective intension. 
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Ordinarily, the word Intension is confused with 
all the three meanings distinguished above. Most logi¬ 
cians, however, use the terms intension and connotation 
as synonyms. So shall we use them in the rest of 
the book unless otherwise specified. Similarly, exten¬ 
sion and denotation are used as synonyms. 

§ III. Inverse Variation of Extension and 
Intension .—Extension and intension depend on each 
other. We cannot know the attributes or qualities 
common to all objects or individuals called by the 
some name without actually or mentally reviewing 
them together; and again, in order to review them 
together we must have regarded them as in some ways 
similar, i.e., as possessing some attributes in common. 
Logically speaking, however, intension is primary, 
because when superficial resemblances mislead us, it is 
only through their attributes that we group individuals. 
A bat and a bird seem similar, but since their attri¬ 
butes are essentially different we group them in different 
classes. Thus their difference in connotation leads us 
to distinguish them as different in extension too. 

Very often, when we add to the intension of a 
name, its extension decreases, and if we increase its 
extension, its intension decreases; i.e., extension and 
intension vary inversely. The name animal applies 
to billions of individuals and the attributes connoted 
by the name (i.e., common to all animals) are organiz- 
ed bodies’, ‘growth and decay’, ‘reproduction and 
locomotion’. Add to these the attribute ‘rational’, 
and the term ‘ rational animal ’ is applicable only to 
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human beings, i. c., extension decreases through 
an increase in intension. Add another attribute, 
‘educated’, and extension is limited still further; 
and as we go on adding the attributes implied by 
‘graduate,’ ‘of the Punjab University ’, ‘student of the 
Islamia College, Lahore’, ‘of the year 1926’, and 
‘possessing a certain name’, we come down to only 
one individual. 

The same thing happens in many other) 
cases. There are, e.g., thousands of inkpots 
in the world, but add the attribute ‘ mine ’ 
and only one inkpot answers to that descrip¬ 
tion. 

But this law of “ inverse variation of cx- f 
tension and intension in a series of common 
terms standing to one another in a relation of 
subordination” is not a mathematically 
exact law. The decrease and increase is 
. not gradual or proportional. In fact, mj 
certain cases it does not work at all. There are cases 
where an increase in extension is not followed by a 
decrease in the intension of a term. For example, 
every few moments a new baby is born in the world, 
increasing thereby the number of human beings; but 
this does not lead to a decrease in the number of 
attributes connoted by the term ‘ man ’. Similarly, 
there are cases where an increase in the intension of 
a term is not accompanied by a decrease in its exten¬ 
sion. For example, every day our knowledge of the 
planets is growing; new qualities and attributes are 
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being discovered; but the number of planets does not 
decrease. 

§ IV. Connotative and Non-Connotative 
Terms. —This distinction between terms is due to 
J. S. Mill. He holds that “ a non-connotative term is 
one which signifies a subject only or an attribute only. 
A Connotative term is one which denotes a subject 
and implies an attribute”. In other words, a conno¬ 
tative term has meaning both in extension and in 
intension, whereas a non-connotative term has mean¬ 
ing either only in extension or only in intension. 

According to J« S. Mill the list of connotative 
terms includes (1) all concrete general names , e.g., 
man, table, tree, etc., ; (2) some singular names, e.g.. 
the present Prime Minister of England, the Battle of 
Waterloo ; and (3) some abstract terms, viz., those 
“ which themselves may have some attributes ascribed 
to them, such that a word which denotes attributes 
may connote an attribute of those attributes.” (/) Most 
abstract names, however, are non-connotative; and 
(ii) all proper names are non-connotative. 

A few words may now be said about Mill’s 
classification of connotative and non-connotative terms. 

(1) All concrete general terms like tree, horse, etc., 
are certainly connotative in the sense defined above, be¬ 
cause they have meaning in both extension and intension. 
The extension of man comprises all individuals called by 
this name, and its intension consists of the attributes 
without which we could never apply this name to 
those individuals. 
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(2) In the same way, singular names like the 
present Prime Minister of England or the Battle of 
Waterloo have definite objects or individuals or events 
attached to them. These form the extension of the 
names. But they also connote or imply certain quali¬ 
ties which are in the mind of anybody who under¬ 
stands these terms. This is their intension. Hence, 
these names are connotative. 

(3) As regards those attributes which themselves 
connote other attributes, we have already seen (in 
Sec. V, Chap. Ill) that such terms must be regarded as 
concrete and not as abstract, e.g., ‘the warmth of my bed 
is pleasant.’ In this case ‘ warmth ’ is abstract with 
reference to ‘ my bed ’, but concrete with reference 
to ‘ pleasantness ’. Hence being concrete, ‘ warmth ’ 
is connotative and not non-connotative. We, therefore, 
disagree with Mill when he says that some abstract 
names can be connotative, because we hold that it is 
wrong to regard such attributes as ‘ abstract \ All abs¬ 
tract terms, then, must be regarded as non-connotative. 

(4) Mill’s assertion that “ all proper names are 
non-connotative ” has been a cause of great contro¬ 
versy among logicians. He holds that a proper 
name denotes a subject only without signifying any 
attributes which such a subject might have been 
expected to possess. 

(a) Mill’s statement would be absurd if it were to 
mean that proper names have absolutely no subjective 
intension for the hearer. Every proper name does 
Connote (however vaguely) some qualities to the minds 
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of the persons who use it or who hear it. But l b) 
we must acknowledge that there is no definite set of 
qualities which are necessarily implied by a proper 
name. Every proper name does possess a subjective 
intension (and also comprehension!, but it does not 
possess connotation in the sense of a definite set of 
attributes attached to it. The proper name ia 
attached to a unique individual and implies whatever 
may be involved in his identity, or is instrumental in 
bringing it before the mind ”. (3) It is through this 

want of fixed connotation that the same proper name 
(say Jack) can now be used for a man, now for a 
crane, now for a dog. 14) Mill is also right in hold¬ 
ing that whatever qualities we ultimately attach to a 
proper name, are known to us not through the name 
itself but through the actual experience of the possessor 
of the name, i.e., not a priori but a posteriori. 

Mill is right, then, when he says that proper 
names are non-connotative. 

Exercises. 

(1) Characterize the following terms:—Rational animal; 
inkpot; horse; the Planet Mars; the Library of the Islamia 

College. Lahore. 

Solution. Rational a/itma/=univocal, general, concrete, 

positive, absolute and connotative. 

Inkpot= univocal. general, concrete, positive, absolute ami 

connotative. 

The Planet Mars= univocal, singular, concrete, absolute, 

proper, connotative and positive. 

The Library of the Islamia College, Lahore= univocal, 

singular collective, concrete, absolute, and connotative. 
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(2) Classify Terms giving t\v> ex imples of each class. 

(3) Define a term. Distinguish it from words and names. 
r/\A) Characterize the following terms 

\jf Man, mankind, the Solar Eclipse of 1927, the Sun, the 
'sincere friend, Aristotle, Deductive Logic, the E lucation 
Department of the Government of India, rupee, goodness, 
virtue, love, nation, a nation, the Persian nation, nationality, 
plants, succession, the Divine right of Kings. 

(5) Are proper names connotative? 

Are abstract names connotative ? 

Support your answer with examples and arguments. 

(6) 'Whatis meant by the extension and intension of terms ? 

(7) Distinguish between Intension, Connotation and Com¬ 
prehension. What is Denotation ? 


(3) What is meant by the in verse varial ion of the exten- 

f sion and intension of terms? Is this an accurate statement of 
facts ? If not, show where it fails. 
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CHAPTER V. 

THE PREDICABLES. 

§ I. Introductory. —There are various ways in 
which any possible predicate can stand related to a 
subject. Predicables have been defined as the possible 
relations of the predicate of a logical judgment to its 
subject. The term which forms the predicate is not 
studied in its own nature, but only in so far as it is 
related to the subject. ‘ The predicables are all that 
can be said of a subject.’ 

8 II. The Five Predicables. —Aristotle mentioned 
four ways in which a possible predicate can stand 
related to the subject of a judgment; viz., Genus, 
Definition, Proprium {property ) and Accidens {accident). 
In the proposition 'man is an animal’, ‘ animal ’ is 
genus or a higher class in which the smaller class 
' man ’ is included. The definition of man would be 
‘ a rational animal ’; the essence of such a definition 
being that it is convertible with the term defined: 
for example, if I say that ' rational animal is man 
I am quite correct. The property of man can include 
his capacity to study Logic, his capacity to grow, 
etc., because these attributes follow necessarily from 
the definition of ‘ man ’ though they are not explicitly 
stated therein. The accident of man can be, say, 
his two leggedness, his profession, etc., because these 
attributes, though very often found in man, are not 
necessary for a man to be a man. They are not 
common to the whole class of men. 
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Porphyry , a philosopher of the 3rd century A. D., 
modified Aristotle’s schrne of the PrePcibles on the 
ground thit they applied signifi mtly only to a general 
class as the subject, but not to an individual as the 
subject. A definition, for example, is possible only 
of a smaller class which is included in the higher 
class, genus, but an individual cannot be so defined. 
Porphyry, therefore, rejected the ‘ definition ’ as a 
predicable and instead introduced two new ones, viz.. 
the species (a smaller class included in the higher class, 
genus) and the differentia (the attributes which distin¬ 
guish one species from another, both being included 
in the same genus). 

We shall now discuss these predicable in some 
detail. 

(a) Genus and Species. —If two classes are so 
related that one includes the other, then the larger 
class is the genus and the smaller, the species. 
Obviously, every genus will have more than one 
species included under it. For example, if the class 
animal be our genus, then hundreds of sub-classes 
or species will be included under it. 

(S<w table on the next page.) 

Here animal ’ is our biggest class or genus, 
having under it two sub-classes ; these are its species 
and since they occupy the same level in our division, 
we call them co-ordinate species. Similarly, at every 
othv.r level (c, d, e, etc.) there are co-ordinate species. 
A,,ain, the class many-celled ’ is species with 
erence to animal but genus with reference to 
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ANIMAL. 


a 


( 

One-celled 


Many-celled b 

1 

Vertebrates 


Invertebrates c 

Ma initials 

1 

Non-mammals 

d 

Rational or man 

1 

• 

Non-rational e 

r . 

Semitic 

! 

i 

1 , 1 . 
Negroid Mongolian 

Caucasian f 

Hebrew 

1 

Non-Hebrew 

- . -'k 

a 


Abraham Moses 


etc. 


h 


(c), and so on. Hence, ‘ many-celled ’ is the proximate 
genus of the c-classes, though their remote genus is 
‘ animal.’ Similarly the proximate genus of ‘man’ is 
‘ mammal ’ though its remote genus is ‘ animal ’. The 
highest genus of all. i.e., one whWWs not a possible 
species of any other, may be^ called the Summitm 
Genus, for example, Being (not given in this table.) 

Under (g) Hebrew we find individuals mentioned, 
i.e., no further sub-classes remain. A class which con¬ 
tains no further sub-classes is called an infima species. 
The classes between the remote genus and the inlimae 
species are called the subaltern genera or species. 
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Porphyry explains the above distinctions by the 

following chart ^ s ummum genu, 

I 

,---a 


f 


Corporeal=Bo«ly 


incorporeal 


f 


l 


Animate=living 


inanimate 


f 


1 


Sensitive=animal 


non-sen9itive. 


f 


1 





rational=man 
infima species j 

r r 

Socrates Plato 


irrational 


/ 


1 


etc. 



(6) Differentia.— A species is marked off from its 
genus because it contains certain attributes in addition 
to what it possesses in common with the genus. Had 
there been in the species no attributes over and above 
those it has in common with the genus, there could 
have been no possible distinction between them. For 
example, ‘ man ’ is a species under the genus animal : 
i.e., man is an animal and also something more, viz., 

1 rational ’. ‘ Rationality’ is thus the additional attribute 
which marks off the species ‘ man ’ from the genus 
‘ animal’. ‘ Rationality’ is then, the differentia of man. 
The differentia, therefore, is, the attribute or attributes 
which mark off a species from its genus and from other 
species under the same genus. It is the distinguishing 
mark of a species. 

Comparing a genus and its species from the points 
of view of their extension and intension, we find that 
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in extension the genus is always wider than the species, 
but that from the view-point of intension the species is 
wider (or rather deeper) than the genus (i.e., it implies 
more attributes than the genus does). There are more 
‘ animals ’ than ‘ men but there are more attributes 
in ‘ man ’ than in ‘ animal 

If we substract the attributes of the genus from 
those of the species we get the differentia of the species : 
e.g., ‘animal ’ = organized living being \a) + locomotion 
ib) and ‘man ’ = a + 6 f c ( rationality ): then (a + b -f-c)— 
(a-f b) = c — rationality (the differentia of man). If we 
add the differentia of the species to the connotation of the 
geuus, we get the definition of that species :— e.g., man 
(species) is a rational animal (definition). Thus Defini¬ 
tion = genus + differentia. 

(c) Proprium (property). A property is an attribute 
or quality which follows from the definition (or connota¬ 
tion) of a term but is not contained (or mentioned) in it. 
It is an attribute which is common to all members of the 
class defined, but which, since it is derivative in nature 
(and also, sometimes, secondary in importance) we do 
not expressly mention in the definition. 

Properties are of two kinds, generic and specific. 
A generic property is one which follows from the genus 
of the class defined; while a specific property is one 
which follows from its differentia. 

. man . rational animal 
’ species differentia, genus 

Definition 
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then the mortality of man, his cipicity to move or walk 
or swim, his capacity to digest food, his sensitiveness, 
etc., are all generic properties since they follow from 
the connotation of the genus, animal. All animals 
possess these qualities and man being an animal also 
does. But since man is also rational , his capacity 
to study Logic, to make inventions, to appreciate art, 
to acquire education, etc., are specific properties since 
they follow from his ‘ rationality ’ and not from his 
‘animality’. But both these sets of properties are 
common to all ‘ men It might be objected that an 
idiot does not possess most of the specific properties 
mentioned above, and yet he is called a man. We can 
only answer that an idiot is a man by ‘ courtesy ’ and 
not by right. 

Accidens (accident). An accident is that attribute 
or quality which is neither a part of the definition of the 
class or object defined nor follows from it. The attri¬ 
butes of a class which come neither under genus, nor 
differentia nor property, are all accidents. These 
attributes can be separated from a class without affecting 
it in any vital way. For example, the height of a man 
is an accident; for whether a man is four feet high or 
six feet, he is still a man. Similarly, the colour of a 
man’s body is an accident. As the name shows it is a 
matter of pure chance or accident that such an attribute 
belongs or does not belong to any particular ih dividual. 

Accidents are of two kinds, separable and insepa¬ 
rable. An inseparable accident is one which belongs 
to all members of a class or to an individual at all 
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times ; e.g., the blackness of the crows, the fleet- 
footedness of deer, the ferocity of tigers, the exaggera¬ 
tions of eulogists, and, perhaps, the emptiness of pulpit 
orators. In the case of an individual, the inseparable 
accidents would be his date of birth, the colour of his 
eyes, his native intelligence, etc. 

A separable accident is one which is found in 
some members of the class but not in others ; or which 
is found in an individual at some times but not at 
others. For example, an hairy body, a snub nose, a 
musical voice, a tall stature, a keen intelligence, etc., 

I 1 

are separable accidents of the class ‘ men ’. In an 
individual, his clothes, his profession, his acquaintances, 
etc., are separable accidents. 

What is the difference between the property of a 
class and its inseparable accident ? Both are attributes 
actually found in that class, but whereas a property is 
an attribute which, though not a part of that class’s 
connotation, can be deduced from it, an inseparable 
accident cannot be so deduced. If we were to expand 
the connotation of the class, the property would come 
in for mention, but not the inseparable accident. The 
importance of a property for a class (or for an indivi¬ 
dual) is much more vital than that of the inseparable 
accident. In the absence of an inseparable accident, 
the class (or the individual) can remain, in essence, 
the same, but not so in the absence of a property. 

§ III. The Categories. —We have seen in what 
different ways a predicate can be related to a subject. 
It now remains to say something about the predicate 
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itself. We have to find the various “ modes o einfe 
which can be predicated o( any subject. Sue i mot es 
of Bern ; are called the categories or the predicaments. 

This problem, also, like most others in Logic, 
was first stated by Aristotle, but what he intended to 
do was merely to classify single words which could e 
significantly predicated of a subject in a judgment. 
Further, these ‘ single words ’ were to be classified in 
themselves and not with regard to their truth or falsity 
when used in a judgment. Aristotle held that ' of 
things expressed without syntax U.c., single .words) 
each signifies either substance or quantity or quality 
or relation or place or time or disposition (attitude) 
or appurtenance (habit) or action (doing) or suffering 
(passivity).” These are the Categories of Aristotle. 

For example, when we think of a man we take 
him as a substance, say, two maunds in weight and 
six feet in height (quantity). Again, he is a teacher 
or an arist (quality), much better or much worse than 
others in his line (relation). He works in Lahore 
(place) even now (time) and is very fond of lolling in 
an arm chair (disposition). He wears a certain sort 
of clothing (habit), paints with his brush (action) and is 
now suffering from an headache (passivity). 

A consideration of this list of categories shows 
that the first, the substance, is always a common noun ; 
quantity, quality and relation are generally adjectives 
consisting of permanent attributes ; place and time, 
however, are only advefrbs (temporary attributes) ; and 
disposition, habit, action and passivity are all verbs 
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(temporary attributes^. Here we see the intimate re¬ 
lationship between the Categories and the parts of 
speech. This has led some logicians to state that 
what Aristotle wanted to do with the Categories was 
nothing else than to give a sort of logical analysis 
of the Greek language. 

The problem of Categories does not now occupy 
that prominent place in Formal Logic which it did 
formerly. 

Exercises. 


( 1 ) Dsline aud exemplify Suwimmi genus, genus, species 
differentia, proprium and accidens. 

k(2) What was Aristotle’s list of the Predicables ? How, why 
Gud by whom was it modified ? 

$) What is meant by a generic property, a specific property 
and a separable accident ? How will you distinguish between 
an inseparable accident and a property ? 

(4) ‘‘The genus includes the species.” 

•‘The species includes the genus.” Resolve this paradox. 

(5) Distinguish between the Predicables and the Categories. 
(G) What is Aristotle's list of Categories? What is its 

significance ? 

(7) Show in what ways the predicate is related to the sub¬ 
ject in the following propositions 

^Said is a man, is wise, is Captain of the Hockey eleven. 
Men are mortal, are bipeds, rational animals. Civil¬ 
ized men wear clothes. Firdausi is the author of the 
Shahnama. A prophet is a messenger of God. Books 
are meant to be read. A philosopher is a lover 


of wisdom. 


I 
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CHAPTER VI. 

DEFINITION. 

§ I. Introductory.— Logic aims at clear think¬ 
ing, and to think clearly it is necessary that our ideas 
be distinctly thought of and precisely expressed. One 
who is not clear in his own mind cannot make 
matters clear to others. Now, to define a term means 
nothing else than to fix its meaning in order that 
both the user of the term and the hearer refer to one 
and the same object in their discussion. If I say, for 
example, that ‘ all men are rational and you infer 
from it that women are not, since they are not 
men, it is obvious that the discussion has taken an * 
absurd turn. Suppose that I correct my previous 
statement by saying that under the term ‘ men ’ I 
include not only the adult male members of the 
species but also women and children. I have now 
defined the term ‘ men ’ in a more precise manner. 

But suppose that you now declare that since ‘ all men 
are rational,’ therefore the insane man in the mental 
hospital and the idiot are both rational, being men; 
i.e., two propositions ‘ the insane are rational ’ and 
the idiots are rational ’ which sound contradictory 
and absurd seem to follow from my proposition. I 
again modify my definition of men by saying that 
the insane and the idiot ’ are, strictly speaking, 
not men at all because though they look like men 
they yet do not possess the brains and the intelli¬ 
gence which are necessary for men. The insane person 
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was a man before he was insane, and may again be a 
man after ha has recovered from his malady; but 
the idiot never was nor can be a man at all. Hence, 
only after expressly stating all these limitations of 
mv use of the term ‘ men ’ can I say that ’ all men 
are rational.’ 

The purpose of a definition, then, is to make 
our ideas more precise and definite ; and since Logic 
aims at clear thinking, the problem of definition must 
be of the first importance for this science. And as a 
matter of fact, it was the first problem so discussed. 

We have said in Chapter I that the great builder 
of Logic as a science was Aristotle. But even before 
Aristotle was born, another great philosopher of 
Greece, Socrates by name, had really laid the founda¬ 
tions. Socrates insisted that nobody should ever use 
a word or a term unless he had a clear notion as to 
what it meant or signified. To achieve this ideal of 
clear thinking Socrates was ever ready to undertake, 
with anybody who cared to do so, a discussion of any 
familiar or unfamiliar word (like love, justice, virtue, 
truth, etc.) that either cropped up in the course of 
conversation or that had been thoughtlessly used by 
anybody. Suppose that Socrates comes across a friend 
and that the latter remarks that So-and-So is a very 
unjust man. Socrates at once feigns ignorance of the 
meaning of the word ‘ unjust ’ and asks for an expla¬ 
nation from his friend. Suppose that the friend says ; 
a man is ' unjust ’ when he takes other people’s property 
by force. Socrates asks: Would a man be unjust 
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if he took away by force the property of another if 
that person was misusing that property to injure other 
people without cause. The friend modifies his state¬ 
ment by saying that a man is unjust ‘ when he 
takes away another's property even where there is 
no abuse of it by the latter.’ Socrates next inquires: 
suppose that it is wartime and a man possesses things 
which can be of use to his country. But he does 
not part with them. Should not the state or its 
ruler forcibly take away that property ? Would the 
state or the ruler be unjust for doing that for the 
public good ? The friend shall now have to modify 
his definition of ‘injustice’ still further, and Socrates 
will go on following his method of question ami 
answer (Dialectic ) until some sound definition is 
reached. Dialectic is, thus, the origin of Logic and its 
fundamental problem was that of the definition of terms 
[i.e., arriving at clear and distinct concepts). 

§ II. How to define ? Definition is the analy¬ 
sis of the connotation of a term. We expressly state 
only the essential attributes, viz., those without which 
the term defined cannot be properly used. Now, the 
two most essential attributes of a term (or of a class) 
are those which go with its proximate genus and those 
which form its differentia. Hence the rule for Defini¬ 
tion 5 ^^ genus et differentium. 

Definition=proximate genus + differentia. 

Every good definition should do two things(1) 
It should give us a clear and full conception of the 
meaning of the term defined. (2) It should fix this 
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conception, and where necessary readjust its boundaries 
with reference to other concepts. 

How to define a particular term is no easy task 
and is not the business of the formal logician. But the 
following preliminaries should be observed 

ia) An adequate knowledge of the subject is 
necessary . This shows why the framing of definitions 
is not the work of the formal logician. Each science 
should form its own definitions in the light of its own 
knowledge and requirements. Even the best definitions 
are provisional because knowledge is ever expanding. 

(6) We should assemble for comparison the repre¬ 
sentative individuals of the class to be defined, and 
find out in what essential respects they agree with one 
another. These essential attributes form the connota¬ 
tion of that class. 

(c) We should next contrast the representative 
individuals of the class to be defined with those of the 
other classes more or less closely allied to it, so that 
their distinctive features can be thrown into greater relief. 

For example, to define ‘ man ’ we should study the 
individuals of this class, and find out in what respects 
they all agree, i.e., agree in spite of the differences in 
other respects. Now, men differ from one another in 
colour, stature, race, work, habits, etc., and still they 
are all men. But if an individual is not ‘ rational ’ 
we cannot call him a man at all. Further, when we 
contrast ‘ men ’ with such beings as apes we find 
that in spite of some similarity in outward structure, 
‘ m en ’ -are essentially different from them, though all 
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of them (including men) are animals. 

Hence, man= rational anim al \ cow „ ofgf i 0 „. 

differentia genus) 

v 

Definition. 

§ III. Rules of Definition. —A definition to be 
logically valid should satisfy the following rules : 

(/) It should state only the essential attributes 
(the connotation) of the term to be defined, If all the 
essential attributes are not stated, the definition is 
incomplete ; and if the inessential attributes (like pro¬ 
perties and accidents) are stated, either in addition to the 
connotation or without it, then it is a description. 

The definition , therefore, should be convertible with 
the term defined : i.e., if the definition becomes the 
subject of the proposition and the term defined becomes 
the predicate, the meaning in both extension and intension 
should remain unchanged. A violation of this rule 
would give a definition which is either too wide or two 
narrow. 

E.g. t ‘ man is an animal ’ is a too wide defini¬ 
tion because when I convert this proposition, I get 
an animal is man ’ : this is obviously false (because 
there are other animals besides man). If I define ‘ man 
is a rational animal who knows Logic it is too narrow 
because on converting it we have ‘ a rational animal 
who knows Logic is man \ This proposition excludes 
many people who are men. Hence it is incorrect. But' 
if we say that ‘ all men are rational animals we can 
also say all rational animals are men’. The. two 
propositions completely coincide in meaning. 
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Rule (/) is the expression of the formula, Defini¬ 
tion = genus (proximate) + differentia. 

(//) A definition should be clearer than the term 
defined, i.e., it should not be expressed in vague, 
obscure, ambiguous or metaphorical language. The 
function of a definition is to make our ideas clear; 
hence if it is expressed in vague, obscure or ambiguous 
language this purpose is defeated. A definition should 
not be metaphorical because metaphors have a way 
of suggesting associations which are very often mis¬ 
leading. To say that ‘ bread is the staff of life ’ or 
that ‘ the camel is the ship of the desert ’ or that ‘ man 
is the Lord of creation ’ are (logically) faulty ways 
of putting facts. As example of an obscure definition 
we may mention Dr. Johnson’s oft-quoted definition of a 
net as “a raticulated fabric, decussated at regular 
intervals ”. 

{Hi) The definition should not use the term to be 
defined either directly or indirectly , because if it did so it 
would not enlighten us in any way. We would be 
left where we started from. In a definition we should 
avoid moving in a circle which the violation of this 
rule would certainly lead us to. Such definitions as 
‘ man is a human being,’ ‘ a king is one who has 
regal powers ’, ’ opium produces sleep on account of its 
soporific properties ’, etc.,—are circular, and since they 
give us nothing new they are tautologous and useless. 

(iv) Lastly, a definition should not be negative 
where it can be affirmative. That ‘ mind is not matter ’, 
that ‘ red is not black ’ and that ‘ a motor-car is not 
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a tonga’, are entirely useless as sources of positive 
information. Negative definitions merely tell us what a 
thing is not and not what it is. Sometimes, however, a 
negative definition is inevitable, e.g., ‘ a blind man is 
one who does not possess the organs of sight . A 
term with a negative significance must, perforce, be 

defined negatively. 

To sum up :—A logical definition should be true, 
giving only the essential attributes (viz., those from 
which the largest number of other attributes can be 
inferred); it should be exact, clear and, if possible, not 


negative. 

§ IV. Limits of Definition.—(0 A logical de¬ 
finition should be per genus et differentium. It is 
obvious that from this point of view only classes which 
can be subsumed under higher classes can be defined. 
Individuals cannot be defined because individuality 
consists in uniqueness, whereas a definition has to 
take in only those attributes which though essential are 
also common to all members of the class defined. We 
can only describe an individual. 

07) As definition is the analysis of the connotation^, 
of a term, proper names (which have no connotation 
cannot be defined. 

(Hi) Abstract terms cannot be defined because they 
are names of individual attributes. These attributes 
being simple and elementary (e.g., goodness, whiteness, 
hardness, etc.,) are unanalyzable. Sometimes, however, 
we can define such simple notions by referring them 
to a scale in which they have a place. Goodness, for 
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instance, may be defined by reference to the concept 
of value. 

(i v ) The summum genus cannot be defined because 
it has no genus above it. 

Exercises. 

A. ’Logic has its basis in the problem of Definition’: 

Examine and justify this statement. 

^B. Distinguish between Definition and Description. De¬ 
fine ‘Definition’ and give examples to illustrate your meaning. 
^ C. 1 Definition is the analysis of 'the connotation of a 

term’: What does this mean i 
A~D. What is meant by the formula : Definition==per/jfenus 
efdifferentium ? Give examples to show that you understand 

^fhat it means. 

' E What preliminary conditions should be satisfied before 
we can be in a position to define a term ? Is definition the 
work of the formal logician ? 

/ F. What rules should be satisfied before you can call a 
definition logically valid ? 

G. Construct examples to show how the rules of 
definition are violated. 

H. Can every term be defined ? If not, why not? What 
are the limits of definition? 

I. Examine the following definitions : — 

(1) A camel is the ship of the desert. 

(2) Man is a tool using animal. 

(3) Man is an animal. 

(4) Man is a featherless biped with broad nails. 

(5) Man is the final word of evolution. 

(6) Man is the image of God. 

(7) Man is a hard working, two-legged, intelligent and 
tool-using animal. 

(8) A king is the shadow of God. 

(9) A king is one who possesses regal powers. 
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(10* King George is an E nperor becnnse he is IW Impera- 

tus-(King Emperor). 

(11) Whiteness is an abstract term. 

(12) Logic is the art of valid reasoning. 

(13) Man is a talking mammal. 

(14) Animals are conscious automata—machines. 

(15) The Good Will is the only jewel which shines >.v i 
own light. 

(16) Chaucer is the well of English undehlea. 


(17) Keats—a joy for ever. 

(18) Necessity is the mother of invention. 

(19) The Sun is the brightest luminary in the firmament. 

(20) Philosoply is the alpha and omega of all knowledge. 

(21) Procrastination is the thief of time. 

(22) Logic is the gymnastic of the spirit. 

(23) Oxygen is a supporter of combustion. 
a J. Define the following terms 

(o) Term, (6) Proposition, (c) King, (d) Stud on t, (e) School, 

(f) College, (g) University, (h) Science, (t) Animal, (j) Food, 


(k) Library. 
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CHAPTER VII. 

LOGICAL DIVISION. 

§ I. Introductory. —'Logical division is the analysis 
of the extension or denotation of a term (just as logical 
definition is an analysis of its connotation). It in¬ 
volves the splitting up of a class (genus) into its 
component sub-classes (or species) ; e.g., the class 
of animals can be divided into rational and irrational 
animals. But the question arises, ‘ how did we select 
rationality as the basis of division ’ ? Obviously be¬ 
cause in our previous experience of animals we had 
come across some who possessed this attribute and 
some which did not. In other words, division like 
definition, is not a purely formal process, but always 
requires assistance from experience.] Further, since 
division depends on some attribute or attributes whose 
presence and absence in different members of a class 
leads us to group them into different sub-classes, and 
since it is definition which tells us of these attributes, 
it follows tha 1 : division is based on definition. Lastly, 
since division is the breaking-up of a class (genus) 
into its component sub-classes, it follows that only a 
class can be divided and that it should be divided into 
smaller classes and not into individuals. To mention 
the individuals which compose a class would be a 
mere enumeration and not logical division. 

The following points have to be kept in mind :— 

(/) Only a class can be logically divided, and not 
an individual. Hence only general terms can be divided 
and not singular terms. 
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(it) The class to be divided (called the Divided 

Whole) is to be split up into its component sub-classes 

and not into individuals. The split-up sub-classes are 

called the dividing members. 

(Hi) The division should be based either on the 

variations of an attribute or on the presence and 

absence of an attribute, i.e., an attribute which is found 

in some but not in the other members of the Divided 

Whole. This attribute is called the fundament urn 

division is (basis of division). 

(iv) A thorough knowledge of the subject is necessary. 

.§ II. Rules of Division—The following rules 

should be satisfied before a case of division can be 

regarded as logically valid. 

(a) Each act of division should proeeed on a single 

basis and that should be a separable accident of the genus 
(the divided whole). If we divide men into poets, 
Christians, philosophers and Muslims, this rule would 
be violated, because the basis is not single : in one case 
it is poetry, in another religion, and in a third philo¬ 
sophy. Again, if we divide men into rational and 
irrational, we would be violating the second half of the 
rule because the basis of this division is not a separ¬ 
able accident but the differentia of the class defined. A 
division is possible only when the attribute which 
forms its basis is present in some but not in other 
members, and since the differentia (and the properties) 
are common to all, we can never use them as our basis 
of .division. The violation of the first half of the 
rule yields a cross-division. 
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(6) The Divided Whole should be predicable of 
each of the dividing members. If X is divided into a, 
b and c, then the three propositions should be true, 

viz., a is X, b is X and c is X. 

(c) The dividing members (i.e., the sub-classes) 
should be mutually exclusive. If [the class to be 
divided is X, and if its sub-classes are Xa and Xb, 
then the rule requires that ‘no Xa is 6’ and no 
Xb is a ’. The dividing members should form water¬ 
tight compartments, so to speak. An individual which 
comes under one of the sub-classes should be auto¬ 
matically excluded from the others, If, for instance, we 
divide students into red-capped, intelligent and Indian, 
then we may have some students who fulfil all three or 
any two of these conditions. This division is false be¬ 
cause the following propositions are false — 

(/) No red-capped student is either Indian or intelli¬ 
gent. (it) No intelligent student is either Indian or red- 
capped. (Hi) No Indian student is either intelligent or 
red-capped. This division, incidentally, also violates 
rule (a). A valid division would be one in which if an 


individual is part of the extension of one sub-class or 
dividing member, it cannot at the same time be part of 

the extension of any other. 

{(f) The dividing members should be collectively 

exhaustive .—If the class X is divided into the sub¬ 
classes a and b, then the rule requires that ‘ every 
x is either or or that ‘no X is neither a nor 
that ‘all X is a + b' and that ‘all (a + 6)=all 
X’ In other jvords, the combined denotation of all 
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the species should exactly coincide with the total 
denotation of the genus. If we divide triangles into 
right-angled, obtuse-angled and acute-angled, the 
division is correct because every triangle is either right- 
angled or obtuse-angled or acute-angled and there is no 
triangle which does not come under some one or other 
of these three sub-classes. But if we divide men into 
Aryans, Mongols, and Negroes, the rule is violated 
because there are men (e.g., the Semitics) who do not 
come under any one of these classes. 

The violation of this rule will give us either a 
too wide or a too narrow division. In the former case, 
the combined denotation of the dividing members is 
less than the total denotation of the divided whole 
(as in the above example). In the latter case, the 
combined denotation of the dividing members will 
be greater than that of the divided whole, i.e., species 
will have been included which are not actually parts 
of the genus. To divide animals into rational, non- 
rational and spirits would add a factor (the last) 
which is not really a part of the ‘ divided whole \ 

ie) If the division involves more than one step, 
it should proceed gradually from the highest class to 
the lowest (the infima species). The violation of this 
rule will also involve the violation of the others. 

Example of gradual division. See next page. 

In (/) the basis is rationality, in (ii) race, in (m) 
language and in (h) descent from Abrahqtm. But 
divide ‘men’ into Mongolian, Hebrew, Jew and 
irrational and all the rules are violated. 
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ANIMAL. 


Rational=man 
Mongolian Caucasian 

f — 

Hebrew 

__L_ 

Arabs 


Negroid 


Irrational 

Semitic 


Non-Hebrew iii 


Jews 


§ III. Division by Dichotomy (cutting in two). 
This is division on the single basis of the presence 
or absence of an attribute (which must, of course, be a 
separable accident in each case) in the species into 
which a class is to be divided. It is based on the 
two Laws of Contradiction and Excluded Middle, since 
if we divide X into the sub-classes a and non-a, then 
‘no a is non-cr ‘ no non-a is a ’ and all X is a or 
non-a are together true. At each step in this form of 
division, one attribute is selected, this being present in 
one sub-class and absent in the other. Thus each 
step consists of two mutually exclusive and collectively 

exhaustive classes. For example, 


r 

Xa 


See Porphyry’s tree Xb 


tf /= =non-cr, 
Xa' and so on. 


1 

Xb' 


LOGICAL DIVISION. 



Division by Dichotomy is formally flawless and 
waS in great favour in the Middle ages. But its practical 
utility is not much, and for the following reasons: 

(1) One-half of each step in the division is left 
indeterminate. We cannot know the nature of the class 
it represents and we do not even know whether there 
is such a class at all. The negative term being 
left thus undefined in its content, one purpose of the 
division-process is overlooked, viz., that the division 
should give us some definite information about the 
sub-classes into which a genus is split up. 

t2) Sometimes the negative term of the division 
merely serves as a cloak to cover our ignorance. 

(3) We cannot proceed to the next step at all 
unless we get a basis of division from sources which 
are neither formal nor logical (i.c., it is obtained 
entirely from experience) 

(4) In this form of division species which ought 
to be co-ordinate (belonging to the same level) are 
sometimes placed at the wrong levels. 

(5) It needlessly prolongs the process of division. 

§ IV. Physical Division (or Partition) and 
Metaphysical Division. —Logical division should be 
distinguished from:— 


(1) Physical Division :—This merely analyses an 
individual into its component parts, e.g., tree is divided 
into roots, stem, branches, leaves, etc. ; man divided 
into head, trunk, limbs, rtc.; water into hydrogen and 
oxygen. In logical division the divided whole can be pre¬ 
dicated of each of the dividing members. It is different 
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in physical division ; we cannot say that ‘ roots are 
the tree, leaves are the tree, etc.’ 

(2 Metaphysical Division. —This is the mental 
analysis of the attributes of a thing. For example, a 
pencil is hard, long, smooth, light, etc. All these are 
qualities present in one and the same thing, and what 
we do is merely to enumerate them. Each of these 
attributes, however, may serve as the basis of a possible 
logical division. In metaphysical division the parts or 
qualities analysed can be predicated of the thing 
divided; e.g., a pencil is hard, it is long, etc. 

Exercises. 

"(1) Define Logical Division) and distinguish it from 
Physical Partition and Metaphysical Division. 

(i) (What is Division by Dichotomy ? Is it a useful form 
of Division ? If not, why not* ^ 

$) How are Logical Definition and Division related ? 
What functions do they jointly perform? 

c^(4) What rules should be satisfied before a case of Divi¬ 
sion can be regarded as logically valid? Give examples to 
illustrate these rules. 

(5) Construct concrete examples to show how the rules of 

Division are violated. 

What is meant by the statement 
‘ The dividing members should be mutually exclusive and 

collectively exhaustive' ? 

(7) Can every term be divided ? What are the limits of 

logical division ? 

,8) Divide the following terms 
in) Logic, (h) Terms, (c) Knowledge, (d) Educational 

Jk Institution, (e) Animal, (f) Government, to) Student, 
” (/,) Man. State in each case the basis of Division. 
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(91 ‘ 1 he basis of division should always ho a scparahlo 

accident of the genus divided ’-Why ? 
r ilO) Examine the following divisions:— 

| i Logic into Deductive, Inductive and Material, 
o Religion into Islam, Christianity and Buddhism. 

4 3. Terms into many-worded, categorimatic, abstract, 

concrete, relative and connotative. 

4. Man into legs, arms, head, trunk and ears. 

15. The earth into Asia, Europe, America, Africa and 

Australia. 

G. Things into Good and Bad. 

( 7. Men into virtuous and vicious. 

Religious people into those who will go to Heaven and 

those who will go to Hell. 

9. Rectelinial figures into parallogram, triangle and 
rhombus. 

10. Triangles into right angled, acute angled, and equila¬ 
teral. 

11. Students into married, unmarried, Collegiate, turbu¬ 
lent and intelligent. 

12. Eggs into skin, shell, yolk and white. 

13. Mind into thinking, feeling and willing. 

114. Books into French, German, Scientific and Philoso- 

*T»iical. 

15. Children into healthy, pretty, intelligent and dull. 
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CHAPTER VIII. 

PROPOSITIONS. 

§ !• Judgment and Proposition. —A proposition 
has been deiined as the expression of a judgment in 
words. But w hat is a judgment ? A judgment signifies 
comparison between two concepts. These two concepts 
are brought together in a relationship of agreement or 
disagreement, of affirmation or denial. 

O') A judgment is always a unit. It is not a com¬ 
pound : it is not an external mix-up of two concepts. 
Each judgment expresses one meaning and forms a 
unity. It may, of course, be analysed into parts; but 
it is a unity in the midst of complexity ; a one in the 
many. The entire judgment expresses one idea. ‘ John 
is mortal’ = ‘ John-mortal’. The judgment being a 
‘ whole ’, each concept is a distinguishable but not a 
separable element in it. The concept is the result of 
an abstraction, and does not represent the concrete 
reality of thought. 

(//) Judgment is also the unit of thought (See 
Chapter I). It implies the mental recognition of a 
certain relationship between two concepts. For instance, 
‘man is mortal’ is a judgment in which I assert a 
relation of agreement between the two concepts, man 
and ‘ mortal ’. Each of these concepts is a complex and 
has several aspects. ‘ Man e.g., is a rational animal, 
material, progressive, lives on earth, has a certain shape, 
and also is mortal. Similarly, ‘ mortal ’ includes tinder 
it animals like cats, dogs, deer, lions, etc., iand also man. 
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Now, when I say, ' man is mortal I lea™ o . 
aspects of ‘ man ’ except one, viz., mortal _; and ^ 
similarly leave off all members of the class mortal 
except one, viz., ‘ man I take these two w.de con¬ 
cepts, and by joining them together 1 particularize them. 
This is the essence of a judgment. The concepts m 
a judgment are brought together in a certain relation¬ 
ship. Each limits the universality of the other and 
reduces it to that one relationship for the time being. 

{Hi) Psychologically, the judgment is always prior 
to the concept. We get the concept by an analysis of 
th% judgment. A single word may not be a mere word : 
it may be the summarized statement of a judgment. If 
when walking in a jungie I hear somebody cry out 
‘Wolf’! I at once interpret it as a proposition, /.<?., 


‘ there is a wolf about 

U'v) The proposition (expression of judgment) is 
always a sentence, but not every sentence is a proposi¬ 
tion. As a rule, propositions are in the form of indica¬ 
tive sentences. But sentences which express wishes, 
commands, exclamations, etc., are not propositions. 

(v) Can we always distinguish a judgment from 
a sentence ? Yes, we can. All those sentences of 
which truth or falsity can be significantly predicated 
are judgments, and none others are. A judgment is 
always either true or false. This criterion also ^ dis¬ 
tinguishes a judgment from concepts and facts. My 
pen is here ’ is a true judgment, but the concept pen 
is neither true nor false. Facts as facts, concepts as 
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mere concepts, are neither true nor false. It is only 
when another fact or concept is affirmed or denied of the 
first, i.e., only when we have a genuine judgment, that 
the question of truth or falsity has any meaning. Noth¬ 
ing but a judgment can be true or false. 

§ II. Analysis of a Proposition. —A judgment is 
the affirmation or denial of a certain relationship between 
two concepts. A proposition is the expression (in 
words) of such affirmation or denial between two terms. 
The term (or concept) which is affirmed or denied 
of another is called the Predicate , while that of which 
this affirmation or denial is made is called the subject. 
The actual assertion of such affirmation or denial is 
called the copula. The copula is the connecting link 
between the two terms (or concepts). 

Man is mortal 

e '^'' Subject Coupla Predicate 

The date palm is a native of warm climates . 

" S Copula P 

A proposition in Logic is, thus, analysed into three parts 
only, viz., the Subject, the Predicate and the Copula 
(the link of relationship). 

What is the nature of the Copula ? Most logi¬ 
cians are agreed in regarding it as merely a form of 
the verb to be. The copula is either affirmative or 
negative. It may be singular or plural. The usual 
expressions for it are, is, is not, are, are not. Sometimes, 
however, we come across propositions which are not 
expressed in this simple form, e.g., the proposition, 
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‘ It is absolutely necessary for you to be present in the 
College at 9 A.M.’ Its proper logical form would be : 

Your p resence in the College at 9 A.M . is 

Subject Copula 

absolutely necessar y. 

Predicate. 

Similarly, the proposition ‘ Jack did not beat William * 
may be expressed as :— 

J ack is a p erson wh o did not beat William 

Subject. Predicate. 

In most such propositions the copula can easily 
•4>e put into the ordinary form (present tense), and the 
references to the past or the future or to modality 
(necessity, probability, etc.,) can be made parts of the 
predicate. The copula, however, does not possess any 
independent status: it is merely the result of the 
logical analysis of a proposition. The copula simply 
states that a certain relationship has been asserted or 
denied between two concepts which through that 
relationship alone form a proposition. The copula 
asserts the fact that it is a judgment, a synthesis. The 
proposition man is mortal ’ is merely the expression of 
the judgment ‘ man-mortal 



§ III. Classification of Propositions.—Propositions are classified on different bases. 
3elo\v we give a slightly modified form of Kant’s classification :— 
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§ IV Classification o' Propositions according 

to Relation. (1) Caponed (21 Conjunctive (or l.yfio- 

thetical (3) Disjunctive (or alternative). 

: 4 categorical proposition hone in vlncI, a tnmfilc 

and unqualified relations,,ifi is asserted to «* 
the subject and the firedicate. The predicate is 
conditionally affirmed or denied of the subject. . Ian 
is mortal * men are not an K els war is a curse , 
‘all cats are quadrupeds‘ some X’.i are not 1 s , etc,, 
are such propositions. 

Categorical propositions are extremely important in 

Formal Logic. . , 

In a conditional proposition the relationship 

between the subject and the predicate is qualified by a 
condition, and as long as that condition remains unsatis¬ 
fied the proposition cannot be true. Let the proposition 
be: * If the heavens fall,‘ most honest people will be 
crushed ’. What does it mean ? It d:>es not say that 
‘ the heavens will fall ’ or that ‘ most honest people will 
be crushed ’. What it asserts is simply that if the con¬ 
dition is fulfilled the result stated u ill follow. Such 
conditional propositions are called hypothetical or con- 
junctive, and may* be symbolized in the form 

If a is b ( antecedent), then c is d ( consequent ). 

* ‘ i 

■ ! This proposition has two parts, and these two parts 
have no independent status apart from the proposition. 
The consequent depends on the antecedent, and hence 
the relationship is expressed in the form If.. then... . 

' ‘ ' i*’ ’ * 1 — 1 _ 

The hypothetical proposition never expresses actual facts 

or concrete reality ; its parts may even be absurd or 

r ? . . • ' -.- 
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directly contrary to ascertained facts; and yet when 
these parts are bound together by a condition they may 
be true. For example, it is false to say that ‘ the moon 
is made of green cheese and it is also false to say that 
1 there was a cow to provide milk for the moon’ ; but it 
is quite true to say that ‘ if the moon is made of green 
cheese, then there must have been a cow to supply 
the milk.’ 

The second class of conditional propositions are 
called disjunctive (or alternative), e.g., ‘either a is 6 
or c is d ’; ‘ either the rain falls, or the atmosphere 
will be stuffy.’ Such propositions do not state facts 
definitely or unconditionally. They simply assert that 
there are certain alternatives all of which cannot be 
together true, but that if one is false the other (.or others) 
must be true; e.g., ‘ either rain falls or the atmosphere 
will be stuffy’. It means that if the rain does not 
fall, the atmosphere will be stuffy ; and that if the 
atmosphere is not stuffy, rain falls (or has fallen). 
Disjunctive propositions do not state that a certain 
state of affairs must prevail or does prevail. They 
merely state alternatives which more or less exhaust 
possibilities. I do not know that my friend, X, has 
come to Lahore ; I only know that either he has or he 
has not. This proposition exhausts the possibilities 
but it does not tell me definitely which of the two alter¬ 
natives is in actual fact realized. 

How are we to interpret a disjunctive proposi¬ 
tion ? Some logicians hold that each disjunctive pr 6 
position implies four hypothetical propositions. Others 
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deny this and assert that only two such propositions 
are implied. For the former, the proposition Either 
A is B or C is D, means (/') If A is B , C is not D, 
(ii) If A is not B, C is D, (Hi) If C is D, A is not B, 
and (iv) If C is not D, A is B. ‘ Either you work hard 
or you will fail ’=*(*) If you work hard, you will not 
fail in the examination ; (ii) if you do not work hard, 
you will fail in the examination ; (iii) if you fail in 
the examination, you have not worked hard ; and (iv) 
if you do not fail in the examination, you have worked 
hard. The other logicians object that though cases 
(ii) and (iv) are necessarily true, 'cases ( i) and (iii) 
need not be so. It may happen, for instance, that even 
if you work hard, you may fail in the examination 
on account of illness, strange questions, lack of 
intelligence, etc. Also, even if you do fail in the exa¬ 
mination it does not follow that you have not worked 
hard; you may have failed through other causes. 
These logicians, therefore, hold that every disjunc¬ 
tive proposition necessarily implies only two hypothe¬ 
tical propositions, viz., (a) If A is not B, C is D, 
and (b) If C is not D, A is B. In other words, the 

falsity of one alternative implies the truth of the other, 
but not vice versa. 

Which of these two views is the correct one ? 
To find the right answer we must ask the all-import¬ 
ant question : are the alternatives of the proposition 
mutually exclusive and collectively exhaustive ? If 
they are, then all the four interpretations are correct; 
but if they are not, then the second view is corrrct, 
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i.e., the falsity of one alternative will necessarily 
imply the truth of the other, but the truth of one 
may or may not imply the falsity of the rest. Since, 
very often, we do not know that the alternatives of 
a given proposition are mutually exclusive and col¬ 
lectively exhaustive, we (to be on the safe side) accept 
only the limited interpretation, i.e., proceed from the 
falsity of one (or more) alternative to the truth of the rest. 

In the proposition, ‘ either an animal is a man or 
irrational,’ the alternatives are exhaustive and mutually 
exclusive. Hence in this case all the four interpreta¬ 
tions are true :—(/) If an animal is a man, he is not 
irrational ; (//) if an animal is not a man, he is irra¬ 
tional ; (Hi) if the animal is irrational, he is not a 
man : and (iv) if he is not irrational, he is a man. 
But in the proposition, ‘ either Jack is a hockey 
player or a football player,’ it is quite possible that 
he "may be both. Only he cannot be neither. If 
he is not the one, he must be the other. 

Compare Categorical propositions with Conditional 

1. Categorical. S. is P. X is not } . 

2. Conjunctive. If A is B, C is D. 

3. Disjunctive. Either A is B or C is D. 

We find that whereas the terms of the Categorical 
proposition are simple, those of the conditional proposi¬ 
tions are really propositions, i.e., A is B ’ and C is I). 
Conditional propositions are, therefore, complex, and are 
made up of simple propositions as their terms which 

are joined together by the relationships, If.then... ; 

‘ Either...or...’. 
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Again, whereas categorical propositions assert un¬ 
qualified relationships between^their subjects and predi¬ 
cates, conditional propositions, on the contrary, state 
only qualified relationships, i.e., relationships which 
can only be true if certain definite conditions are 
first realized. 

All conditional propositions can, however, he 
reduced to the categorical form. As follows : 

(/) Conjunctive or Hypothetical propositions. If A 
is B, then C is D=All AB is CD=All cases when A 
is B are cases when C is D. Let A is B —X and C is 
D~Y, then the proposition =7/ X, then Y=all X is 
V. If the rain falls, the streets will be muddy—all 
cases of rain falling are cases of streets being muddy. 
If A is B, C is never D =No AB is CD. If a man is 
a liar, he can never be respected=No case of a man 
being a liar is a case of his being respected. 

In the above examples we have changed the 
antecedents and consequents into terms (subjects and 
predicates) and have also analysed their conditions into 
categorical forms. 

(ii) Disjunctive {or alternative) propositions. 

Either A is B or C is D=Either X or Y 

(а) —If A is not B, C is D=all non-AB is CD 
~aH cases when A is not B are cases'when C is D. 
= If X' (or non-X), then Y=all X' is Y. 

(б) =If C is not D, A is B=all non-CD is AB 
=All cases when C is not D are cases when A is B 
= If y' (or non-Y), then X=all Y' is X. 

(c)—If A is B, C is not D=all AB is non-CD 
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—all cases when A is B are cases when C is not D. 
=If X' then r (or non-V) = all X is Y'. 

(d) =If C is D, A is notB=all CD is non-AB. 
=all cases when C is D are cases when A is not B. 
=If Y, then X' (or non-X) = all Y is X\ 

Note —Here we first reduce the disjunctive pro¬ 
positions to the hypothetical form, and then these to 
the categorical form. Cases (c) and id) are true only 
if the alternatives are mutually exclusive and collec¬ 
tively exhaustive. In our later discussions we shall, 
as a rule, neglect these cases and confine our attention 
only to ( a 1 and (6). 

Concrete examble —Either God exists or religion is 
meaningless. = (a) If God does not exist, then religion 
in meaningless. = All cases of God’s non-existence are 
cases of religion being meaningless. (6) If religion is 
not meaningless, then God exists. =A11 cases of religion 
not being meaningless are cases of God’s existence^ (c) 
If God exists, then religion is not meamngless-AU 
cases of God’s existence are cases of religion being 
not meaningless, (d) If religion is meaningless, God 
does not exist. = All cases of religion being meaningless 

are cases of God’s non-existence. 

§ V. Classification of Propositions on the basis 

of quality Affirmative and Negative. An affirm¬ 
ative proposition is one in which the predicate is 
affirmed of the subject, while in a negative propo¬ 
sition the predicate is denied of the subject. If the 
proposition is ‘ S is P ’, it means that P is true of S, 
or that the attributes connoted by the predicate, P, 
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are affirmed of the subject, S. If the proposition is 
‘ S is not P it signifies that P is not true of S, 
or that the attributes connoted by P are not connect¬ 
ed with (or are denied of) the subject, S. 

We determine the quality of a categorical pro¬ 
position by examining its copula. If the coupla is 
negative, the proposition is negative; otherwise it is 
affirmative. The quality of a categorical proposition 
is quite easy to determine. In a hypothetical proposi¬ 
tion, the quality of the proposition is the quality of 
its consequent. E.g., If A is B, C is D, is affir¬ 
mative (=all AB is CD). Similarly, 

If A is not B, C is D=all non-AB is CD= 
affirmative. But, If A is B, C is not D=A B is 
not CD (or No A B is CD) =negative, and If A is 

not B, C is not D=Non-AB is not CD (or No non- 
AB is CD) =negative. 

In an affirmative hypothetical proposition the con¬ 
sequent is dependent on the antecedent, but in a negative 
hypothetical, the consequent is independent of the ante¬ 
cedent (or the subject). 


Concrete examples of affirmative propositions:-— 

All men are mortal; some children are clever; if a 

man i s honest, he does his duty; if the rain does not 
fall, the weather will be su-ltry. 


Examples of negative propositions —No men are 
angels; some dogs are not faithful; if a man is honest, 

he w,11 not tell lies ; if a man is not honest, he will not 
do his duty. 


In a disjunctive proposition the first two cases 
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(i.e., proceeding’ from the falsity of one alternative 
to the truth of the other) will be affirmative, while 
the other two cases, i.e., proceeding from the truth of 
one alternative to the falsity of the others, will be 
negative (or affirmative with negatived predicates). 

§ VI. Propositions on the basis of Quantity :— 
Universal and Particular. A categorical proposition 
is universal when the predicate is affirmed or denied 
of the whole class denoted by the subject. In ‘ All 
S is P ’, the predicate is affirmed of every member 
of the class, S ; and in ‘No S is P ’ the predicate 
is denied of every member of the class, S. These 
propositions are, therefore, universal. 

A proposition is particular when the predicate is 
affirmed or denied of a part only of the class denoted 
by the subject. In ‘Some Sis P ’, the predicate is 
affirmed of some members of the class, S ; while in 
‘Some S is not P’ the predicate is denied of some 
members of that class These propositions are particular. 

The quality of a categorical proposition is deter¬ 
mined by the quality of its copula; but the quantity 
of a proposition is determined by the quantity of its 
subject. If the whole class denoted by the subject is 
referred to by the predicate, ' the' proposition is 

universal; but if a part only of the class'S is referred 

• 

to, the proposition is particular. All men are mortal; 
no men are angels; every cat is a quadruped; all 
animal bodies are organized:—are universal propositions. 
Some men are wise ; some men are not wise; not 
all men are saints ; a few students are idle ; most but 
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not all honest men are respected are particular pro¬ 
positions. Whenever the affirmation or denial by the 
predicate is of anything short of the whole of the subject, 
the proposition is regarded as particular. 

If the attribute connoted by the predicate is 

affirmed or denied of (/. «., with or does not 

go with) every member of the class denoted by the 
subject, the proposition is universal: otherwise, it is 
particular; e.g., * all men are rational ’ means that the 
attribute rationality is found in every member of the 
class ‘men’. In ‘ no men are quadrupeds ’, the attribute 
4 fourleggedness ’ is regarded as always absent from 
the members of the class ‘ men ’. 

A hypothetical proposition is universal when its 
consequent always or never follows or depends on its 
antecedent. ‘If A is B, C, is D ‘If A is B, C 
is always D’, ‘ If A is B, C is never D ‘If the rain 
falls, the atmosphere is always damp ’; ‘if a man is 
dishonest, he is never respected ’; ‘if the snow falls, 
the weather is cold ’ ;—are universal propositions. 

If, however, the dependence of the consequent 
on its antecedent is such that sometimes it holds 
while at other times it does not, then the proposition 
is particular. E. g., If A is B, C is sometimes D. If 
A is B, C is sometimes not D. If A is not B, C is 
not always D. If a man is honest, he is sometimes 
not respected; if a student works hard, he sometimes 
passes; not always if a man is careful does his business 
prosper. 

Sometimes we come across such propositions as 
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‘ man is mortal ‘ horses are intelligent ‘ C is D ’, 
S is not P \ etc. Are such propositions universal 
or particular ? The form of the proposition does not 
tell us ho>v the proposition is to be interpreted. We 
require a knowledge of the subject-matter to determine 
the quantity of such propositions. For example, we 
know from experience that ‘ men are mortal ’ is 
universally true, but we are not so sure about other 
propositions of this type. Propositions in which the 
quantity is left thus undetermined are called indefinite 
or indesignate ; while those like ‘all S is P ’ or ‘ no 
S is P,’ in which the quantity is determined are called 
definite or preindesignate. 

Since, as a rule, we are not certain whether a cer¬ 
tain indefinite proposition is universal or not, the rule (to 
be on the safe side) is to regard it as particular. 

Thfcre are certain propositions in which the subject 
is either a proper name or a singular term. E. g., 
Secrates was wise; my inkpot cost me a few annas : 
the Islamia Collge, Lahore, is a denominational insti¬ 
tution, etc. Such propositions are called singular. 
Since, however, the predicate in such propositions is 
affirmed (or denied) of the entire subject, the rule is 
to interpret them as universal. 

Universal propositions should be distinguished from 
enumerative propositions, e.g., all the ten students of 
this class passed; all the prophets were firm believers 
in virtue; all the Greek philosophers were enlighten¬ 
ed men; etc. In such propositions the predicate 
refers to a certain definite collection of individuals only 
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which form the denotation of the subject, whereas 
in a universal proposition this is not so. The extension 
of the universal proposition is not limited to a par¬ 
ticular collection ; it rather extends indefinitely to the 
past, the present and the future. A universal proposition 
is often a scientific proposition (obtained by Induction), 
e.g.y all men are mortal. It applies not only to those 
men who have lived in the past, but also to those who 
are present and those who are yet to be. Enumerative 
propositions are merely summarized statements of cer- 
tain obse:ved facts which are exhausted by the proposi¬ 
tion. Such propositions are often historical in nature. 

Enumerative propositions are to be regarded as 
singular because their subject consists of one definite 
collection (limited and predetermined in extent). 

§ VII. Propositions based on Modality :— Apo- 
deictic, Assertory and Problematical. 

If the relation of affirmation or denial existing 
between the subject and the predicate of a proposition 
is one ‘ founded on their very nature and constitution 
i.e.y one universally and necessarily true ”, the proposi¬ 
tion is necessary or apodeictic ; e.g. S must be P ; 
two sides of a triangle are together greater than the 
third; things which are equal to the same thing are 
equal to one another, etc. The truth of such proposi¬ 
tions does not depend upon our experience. It depends 
either on the very nature of the things considered or 
on the very nature of our intellect which will have to 
thmk of them in the same way whatever happens. 
Such propositions are true a priori. 
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Propositions in which the relation existing between 
the subject and the predicate is one based on experience 
( i.c ., so far as our experience extends the relationship 
is verified) are assertory ; e.g., A is B ; S is not P ; 
all material bodies gravitate ; no crows are white. 

If the connection between the subject and the 
predicate of a proposition is such that sometimes it is 
verified by experience but at other times it is not, then 
the proposition is problematical ; e.g. S may be P ; A 
may not be B ; there may be war this year; he is pro-^ 
bably coming to-day, etc. 

The modality of a proposition does not depend on 
its subject and predicate, but rather on the form of 
the relationship which exists between them. The 
modality is thus a modification of the copula of the 
proposition and belongs to the judgment as a whole 

and not to any of its terms. 

For Formal Logic distinctions of modality are 
not important. It regards all propositions as assertory, 
and transfers the modality of the copula to the pre- 
cate. E.g., S must be P=S is something which must 
be P {predicate) ; S may be P-S is something which 
may be P. If equals be added to equals, the results 
are equal—all cases when equals are added to equals 

are cases when the results are equal. 

§ VIII. Propositions on the basis of their 
matter. —Analytic and Synthetic. An analytic pro¬ 
position is one in which the predicate merely analyses 
the connotation of the subject without adding any- 
thing new to it; e.g., all men are rational animals; 
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the four sides of a square are equal ; all undergradu 
ates are matriculates, etc. In such propos.t.ons the 
connotation of the predicate is either the same as, or is 
part of, that of the subject. Such propositions are 
also called verbal (because they merely state the 
meaning of the subject) and explicative (because they 
only make the subject’s connotation more explicit m 

the predicate). 

A synthetic proposition is one in which the pre 
dicate adds something new to the connotation of the 
subject ; or, in which the predicate gives information 
about the subject not contained in the connotation o 
the latter; e.g., America was discovered by Columbus , 
the peepal tree in my neighbourhood is forty feet 
high ; a frozen lake is very good for skating, etc. 
Such propositions are'.also called real (because the 
predicate makes a real increase in our knowledge of 
the subject), and augmentative (because the predicate 
augments or adds to the intension of the subject). 

§ IX. Propositions on the basis of Truth or 
correspondence with Reality :—True and False. 

A proposition is true if it gives an accurate 
statement of natural events or reality. It is false 
if it gives an inaccurate or twisted or purely imaginary 
account of natural events or reality. For emample, 
it is true to say that men are mortal, that grass is green, 
that two books plus two books made four books, etc. 
In these cases the propositions correspond with reality 
or Nature as revealed to us by our experience. They 
give us an exact picture or photograph of the natural 
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phenomena or events referred to by them. But when 
we say that grass is not green, that men are tigers, 
that white is black, that food is never eaten, etc., 
the propositions are false because they do not corres¬ 
pond with outside reality ; they do not give us a true 
picture of the natural phenomena or events referred to 
by them. 

It should be noted, of course, that formal logic 
is not really concerned with the question whether our 
propositions do or do not correspond with the world 
of Nature or ‘ outside reality.’ Truth and falsity in 
this sense are more a concern of Inductive Logic 
than of Deductive Logic. 

§ X. Exclusive and Exceptive Propositions;— 
Exponibles. 

An exclusive proposition is one in which the 
application of the predicate is confined to a certain 
class denoted by the subject {i.e, it is denied of all 
except this class) ; e.g. only S is P ; only the brave 
deserve the fair; the honest alone are respected, etc. 
An exceptive proposition is one in which a definite 
part of the extension of the subject is excepted (or 
excluded) from the range of the predicates application 
[i.e., the predicate is asserted of the whole subject minus 
a certain part): e.g., all except five passed ; none but 
the brave deserve the fair : all but John were present, etc. 

Exceptive propositions can be changed into cxclu- 
sjve .—e.g., none but the brave deserve the fair= 
only the brave deserve the fair ; all but John were 
present=John alone was absent. {None-but=only; 
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all-but=only not). The quality of the exceptive pro¬ 
position changes when it becomes exclusive. 

How are we to interpret the exclusive proposi¬ 
tion itself ? There are two ways to reduce it to the 
categorical form : 

Only S is P=(0 No non-S is P, and Hi) All P 
is S. Only the brave deserve the fair =(t) No non¬ 
brave deserve the fair ; and Hi) All deservers of the fair 
are brave. Only John was absent = (/) No non-John 
was absent; and Hi) All those who were absent were (i.e. 
consisted of) John. Each exclusive proposition, thus, 
yields two categorical propositions. 

§ XI. The Traditional Fourfold Scheme of 
Propositions.—Propositions are affirmative or negative 
on the basis of Quality, and universal or particular 
on the basis of Quantity. Joining these two divisions 
we have four forms of Categorical propositions. These 
are ii) Universal affirmative, Hi) Universal negative, 
iiii) Particular affirmative and iiv) Particular negative. 

ii) Universal affirmative =A =All S is P=S a P 
(=all men are mortal). 

Hi) Universal negative=E=No S is P=S e P 
(=No men are angels). 

Hii) Particular affirmative =1= Some S is P= 
S i P (=Some men are wise). 

(iu) Particular negative = 0 = Sonic S is not P = 
So P (=Some men are not wise). 

These four kinds of propositions have been given 
separate names, viz., the symbols A. E. I. and 0., 
respectively. The affirmative propositions are either 
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A or I which are the first two vowels of ajfinno. The 
negative propositions are either E or 0, viz., the two 
vowels of nego (denial). The student should familiarize 
himself with these propositions and their symbols, be¬ 
cause almost the entire structure of Traditional (Aristo- 
talian) Logic rests on them. In future, we shall refer to 
these propositions by their symbols, A. E. I. and 0. 

The first duty of the student in examining a 
logical argument is to see that its propositions are in 
the proper form (A. E. I. or 0.). If they are not, they 
should at once be reduced to that form. For example, 
the proposition ‘ only matriculates are admitted in to col¬ 
leges ’ is not in the correct logical form. It is exclusive 
and can be reduced to the two followiug categoricals, 
both of which are correct :— 

1. No non-matriculates are admitted into a college. 

=E. 

2. All who are admitted into a college are matricu- 
lates=A. 

To find out the logical character of a proposition 
we should examine its subject and copula. The quan¬ 
tity of the subject will tell us whether the propo¬ 
sition is -universal or particular, and the quality of the 
coupla will tell us whether the proposition is affirmative 
or negative. Even if the terms are negative but the 
copula is affirmative, the proposition will be affirmative; 
e.g., all non-S is non-P=A. 

We quote below the various forms which propo¬ 
sitions can assume and their true logical characters 

1. The following propositions are all universal 
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affirmative (Ah-AU S is P. Every S is P. All non -S 
P. All non-S is non-P. AH non-P is non-S. All P is 
non-S. Any Sis P. All is P but S, (-all but S,s P= 

,11 non-S is P). Only S is P (-all P » «>• 

2. The following propositions are all universal 
negative (E)No S is P. Never any X is Y. Not any 
xls y. No non-X is non-V. No non-X is Y. o 
y is non-X. None but S is P (=No non-S is P). Only 

S is P (=no non-S is P). 

3. Particular affirmative propositions (I) -.“Some 
S is P. A few S's are P's. Most S's are P's. Hardly 
any S's are not P's. Scarcely any S's are not P's 
(=some S's are P's). Few S's are not P's. Some S's 
alone are not P's (=the rest are P=some S's are P). 
All S's but one (or except one) are P's. Some of these 
propDsitions look negative, but their significance is 
affirmative, and th ey should, therefore, be reduced to the 

I form. 

4. Particular negativ e propositions (0) *. Some 
S is not P. Every S is not P. All S's are not P. Few 
S's are P's (=some S's are not P). A few S's are 
P's. Hardly any (or scarcely any) S's are P (=some 
S's are not P). Only some S's are not P. All S's 
except one are P (—one or some S's are not P). Most 
S's are not P, etc. 

§ XII. Diagrammatic Representation of A, E, 
I, 0. -Euler's Circles. 

If we think of the subject and predicate of a 
proposition as classes and represent each by a circle, 
then from the point of view of extension there are 
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only five possible ways in which these two circles can 
be related. Let the circles be S and P. 

(i) Either the class (or circle) P is greater than the 
class S and includes it; or (ii) the two classes S and P 
are exactly equal and coincide in extension; or (m) 
the class S is wider than the class P and includes 
it; or iiv) the classes S and P partially coincide and 
partially do not; or lastly, ( v) there is absolutely no 
relationship or connection at all between them. 



This way of representing all possible denotational 
relationships between the two terms S and P of a 
proposition is due to the mathematician, Euler, and hence 
these diagrams are called Euler's Circles. We must 
now see which of these diagrams can represent which of 
our four]categorical propositions (A, E, I, O.). 

A = All S is P. There are only two possibilities. 
Either the class S is a part of the class P, or is exactly 
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equal to P in extent. Hence figures (/) and 07) can ex¬ 
press this proposition. 

E = iVo S is P. There is absolutely no relation¬ 
ship at all between these two classes, S and P. Hence 

figure (v) alone can represent it. 

1 = Some S is P. We have the following possi¬ 
bilities :—(1) Either we can say that some class S is 
a part of the class P, fig. (t); or that (2) some class 
S is exactly equal in extent to another class P, fig. 07)» 
or that (3) some part of a class S is P, fig. (Hi) > or 
lastly that (4) some pirt of the class S is also some 
part of the class P. The area common to S and P is 
some S is P ’ in fig Uv). 

0 — Some S is not P. We have the following 
possibilities:—Diagrams (/) and (ii) cannot serve at all 
because in them the whole of S is P. Diagram (Hi) 
serves because it contains a part of the class S which is 
not P (this is the area between the two circum¬ 
ferences). Diagram (iv) serves because it contains a 
part of S which is not P (viz., the left hand area of 
S in the diagram). Diagram (c) serves because some 
class S is not related to any part of the class P. 

(Note:— The word some is ambiguous. In Logic 
it means anything short of all. Even one is ‘ some.’ 
Some logicians, however, go to the length of including 
4 ali ’ also under the significance of ‘ some Hence, 
all ’ may mean the whole of some class. It is best 
to use some, however as including everything between 
one and all but one). 

To sum up: All S is P is represented by diagrams 
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(/■) and («); No S is P by (v) ; Some S is P by (/'), Hi), 
(iii) and (iv ); and Some S is not P by HU), (iv) and (v). 

This method of representing propositions by dia¬ 
grams is very useful because in this way the mutual 
relationships of the two terms of a proposition become 
self-evident. Any diagram, however, in which this 
element of self-evidence is missing is worthless. The 
best scheme for the diagrammatic representation of pro¬ 
positions would be one in which 

(1) Once the principle on which the diagrams 
are constructed is understood, the relationship between 
the terms becomes self-evident; (2) each diagram repre¬ 
sents only one relation, and has only one interpretation ; 
(3) each proposition is represented by only one diagram; 
and (4) each inference also can be represented on the 
same principle. No scheme which fulfils all these con¬ 
ditions has yet been formulated. 

§ XIII. The Distribution of Terms in a Propo¬ 
sition.— A term is said to be distributed in a proposition 
when it is referred to in its entire extent; while 
it is undistributed when it is referred to only in its 
partial extent. 

When I say that ‘ all men are mortal,’ I make 
a statement about the entire class of men, i.e., the 
predicate is affirmed of each and every member of 
this class. Similarly when I say that no men are 
angels’, I deny the class ‘ angels ’ of the entire class 
of ‘ men ’. In both these cases I take the class men 
as a whole. The predicates refer to the subject in its 
entire extent. Hence we say that in these propositions 
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the term ‘ men ’ is distributed. Since both of these 
propositions are universal, the rule is that universal 

propositions always distribute their subject. 

This is not so in the case of particular proposi¬ 
tions ; e.g., some men are wise, some men are not 
virtuous, etc. In the first proposition the predicate 
‘ wise ’ is affirmed of some (but not of all) members of 
the class ‘ men ’; and in the second proposition, the pre¬ 
dicate ‘virtuous’ is denied of some (but not of all) 
members of the class ‘men’. In both of these cases 
the class ‘ men ’ is referred to only in its partial extent, 
and hence is not distributed. The rule, therefore, is that 
particular propositions never distribute their subject. 

What about the predicate of a proposition ? 
Take the affirmative propositions : 4 all men are mortal ’ 
and 4 some men are wise ’. In neither case are we 
sure whether the class ‘ mortal ’ or the class ‘ wise ’ 
is taken in its entire extent. What we do know for 
certain is only that the predicates 4 mortal ’ and 4 wise ’ 
are affirmed of the class ‘ men ’. It may be that the 
predicate is taken in its entire extent but it also may 
be that it is not. And as a matter of fact, in the 
above examples, it is not. We know, for example, 
that there are mortals who are not men, and that 
there are wise beings {e.g. t God) who are not men. 
On purely formal considerations, however, we can 
never be sure whether the predicate of an affirmative 
proposition is distributed or not. Hence, to be on 
the safe side, the rule is that in affirmative propo¬ 
sitions the predicate is not distributed , 
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Now take negative propositions, say, ‘ no men 
are angels’ and ‘ some men are not virtuous In 
the first of these propositions the whole class of 
‘ angels ’ is denied of the whole class of ‘ men ’ ; and, 
in the second, the whole class of ‘ virtuous ’ is denied 
of some members of the class ‘men’. In both cases the 
predicate is taken in its entire extent and is denied as 
a whole of either the whole of the subject or of a part 
of the subject. The predicate, in other words, is distri¬ 
buted in both cases. Hence the rule is that in negative 
propositions the predicate is always distributed. 

To sum up:—A=Universal affirmative = distri¬ 
butes Subject only. E= Universal negative=distri- 
butes both Subject and Predicate. I = Particular Afflr- 
mative=distributes neither. 0 = Particular Negative= 
distributes Predicate only. 

Rule of Distribution=0/i/y universal propositions 
distribute their subject, and only negative propositions 
distribute their predicate. 

The above rules can be illustrated by reference to 
Euler s Circles. The distributed classes are shown shaded. 

A=All S is P. Figs 

(*) and Hi). In both (*) ^ 


diagrams S is taken 
as a whole, but P is 
taken as a whole in (ii) 
only and not in (/). 
Hence, only S is to be 
regarded as certainly 




distributed. 
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E =No S is P. Fig iv) 

(v). The whole of S 
lies outside of (or dis¬ 
agrees with) the whole 
of P. Hence both S 
and P are distributed. 

I=So7»£?S is P. Figs (/), Hi), Hii), {iv). 

O') {ii) Hit) 





In Figs, (t) and Hi), S / 

is taken as a whole, but I f A \ 

not in Hii) and (iv). S VA P 

Hence, as it is not taken as V J 

a whole in all cases, we V X. y 

regard it as undistributed. 

Again, P is taken as a whole in figs. Hi) and Hii), 
but not in (») and (tv). Hence as it is not taken 

Thereof dUtrfe * “ UndiSttibUted ' 

0-Soi» 3 S is not p. Figs Wi)| ( {v) u 
«»> (iv) 
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Here S is taken 
as a whole only in (v). 

Since it is not so 
taken in (iii) and (iv), 
we cannot regard it 
as distributed. P, however, is taken as a whole in 
all three diagrams ; i.e., the whole of it is denied 
of (the unshaded parts of) S in (Hi) and (iv), and 
of the whole of S in (v). Hence, P is distributed 
(but not S). 

§ XIII. The Doctrine of the Quantification 
of the Predicate. —In our categorical propositions 
(A. E. I. 0.) the sign of quantity is attached only to 
the subject. The quantity of the predicate is thus 
left undetermined. This defect led the Scottish Philo¬ 
sopher, Sir William Hamilton, to develop an eight - 
fold scheme of propositions in which the quantity of 
both the subject and the predicate was definitely stated. 
He prepared this scheme by taking each of the proposi¬ 
tions A. E. I. 0., and quantifying its predicate in one 
case as universal and in the other as particular. Thus 

(1) All S is some P=A. 

(2) All Sis all P=U. 

(3) No S is any P=E. 

(4) No S is some P=Y. ! 

(5) Some S is some P=I. [ 

(6) Some S is all P—Y. 

(7) Some S is not any P= 0 

(8) Some S is not some ?=w ) 



The new propo¬ 
sitions are, 

U. Y. X, and w. 
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The basis on which Hamilton prepared his scheme 
was that “we be allowed to state explicitly in language 
all that is implicitly contained in thought. He held 
that “ in actual thought the predicate is always quanti¬ 
fied ” and that hence we should express this quanti¬ 
fication in our propositional forms. 

Hamilton’s doctrine, however, has been rejected 

by logicians on the following grounds . 

(1) Actually (i.c„ psychologically) the predicate 

is never quantified in thought at all. When I say 
that ‘ all men are mortal,’ I mean only that all mem¬ 
bers of the class ‘ men ’ possess the attribute ‘ morta¬ 
lity’. Psychologically, therefore, Hamilton is quite 
wrong. (See next Section). This is, of course, no 
logical disqualification. But it is further objected on 
logical grounds that : 

(2) Some of the quantified forms are composite 
and not single predications; e.g., All S is all P = 
{i\ all S is P, and («) all P is S. • Hence it is not one 
proposition but two, and, therefore, cannot serve as a 
logical unit. 

(3) The quantification of the predicate makes 
logical work even more difficult than before by intro¬ 
ducing unnecessary complexities. 

(4) There is a want of internal consistency in 
the doctrine itself. For example, two of the proposed 
forms (U. and to) are redundant. 

§ XIV. The Import of Propositions. —We have 
seen that most terms can have their meaning read 
in both denotation and connotatotn. Now, since every 
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proposition contains two terms, its meaning can be read 
in four possible ways ; viz., (1) the subject and the 
predicate may both be read in denotation; (2) they 
may both be read in connotation * (3) the subject 

may be read in denotation and the predicate in con¬ 
notation ; and lastly (4) the subject may be read in 
connotation and the predicate in denotation. 

Suppose that our proposition is ‘all men are mortal’. 
Then, we can interpret it in the following ways 

(1) There are two classes called ‘ men ’ and ‘ mor¬ 
tal,’ such that the class ‘ men ’ is a part of the class 
‘ mortal ’. In other words, the denotation of ‘ men ’ is 
part of the denotation of ‘ mortal ’. Wherever we come 
across a member of the class ‘ men ’ we find that he is 
also a member of the class ‘ mortal ’. This is the Detio- 
tative or Class-Incl usion view of the proposition. 

(2) The attributes connoted by the term ‘ men ’ 
are always accompanied by the attributes connoted by 
the term * mortal ’. Wherever there is ‘ humanity ’, 
there also ‘ mortality ’ will be found. Every case of the 
existence of the attribute ‘ humanity ’ is also a case 
of the presence of the attribute ‘ mortality ’. This is 
the Connotative view. 

(3) Wherever there is an individual of the class 
‘ men ’, he will be found to possess an attribute called 
‘ mortality ’. The class ‘ men ’ connotes the attribute 
‘ mortality ’. If an individual is a man he is sure to die 
some day. Denotative-Comwtative or Predicative view. 

(4) Wherever there is an attribute or set of 
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attributes called ‘humanity’, it will be found that the 
individual or being who possesses these is a mem¬ 
ber of the class ‘ mortal The attributes summed up in 
the term ‘ humanity ’ are connoted by certain members of 
the class ‘ mortal Con not ive-Denotative vieu\ 

Which of these four possible interpretations is the 
best for our purpose ? To answer this question we 
should first determine what exactly is our purpose 
when we require the interpretation of a proposition. 
There are two possible purposes in this case. We may 
ask (A) Which interpretation is psychologically the best ? 
and (B) Which interpretation is logically the best ? 

(4) That interpretation would be psychologically 
the best by whose help our actual meaning or state of 
mind when we judge is best explained. What exactly 
is my state of mind when I judge that ‘ all men are 
mortal ’ ? I find that I am not thinking of the class 
‘ men ’ as a part of the class ‘ mortal nor that ‘ men ’ 
connotes certain attributes which are accompained by 
the attributes connoted by the term mortal, nor that the 
attributes connoted by the term ‘ men ’ are found in indi¬ 
viduals belonging to the class ‘ mortal ’. My intention 
is to say merely that wherever there is a man, he is 
sure to possess the attribute ‘mortality’, i.e., if an 
individual is a man, he will surely die some day. The 
very fact that the subjects of most propositions are subs¬ 
tantives, while their predicates are mostly attributes, 
confirms this view. Psychologically, then, the Predica¬ 
tive view is the best. 
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(Hamilton’s doctrine was wrong for this very reason, 
because as a matter of psychological fact we do not 
quantify the predicate in thought at all. Only the 
subject is so quantified and this can only be done when 
the subject is a substantive.) 

(2) Logically , however, it does help us if we think 
of both the subject and the predicate as classes, because 
in this way their mutual relationships are very easily 
represented and symbolized. 

Logic is not concerned with ‘how we actually think’, 
but only with ‘ how we ought to think to the best 
advantage’; and this purpose is achieved if we regard 
both S and P from the view paint of denotation. In 
this way, we can (1) easily represent our propositions in 
diagrammatic from, and (2) can easily determine whether 
the subject and predicate are distributed or not. 

The Logic of Inference depends to a very great 
extent on the Laws of Distribution, and for this propose 

the denotative view is extremely important. 

The remaining two interpretations, (Connotative 

and Connotative-Denotative) are neither psychologically 
true, nor logically useful. They are, therefore, discard¬ 
ed. They involve a tortuous way of representing the 
mutual relationships of the subject and the predicate 

of a proposition. 

Exercises. 

1. Distinguish between a judgment and a proposition. 

2. Analyse a proposition logicallj'. Give concrete ex¬ 
amples. 

D. Classify Propositions, giving concrete examples. 
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-v/ 4. What is meant by the quality , quantity , modality . 
and fruf/i of propositions ? Give examples. 

5. What is the traditional fourfold scheme of proposi¬ 
tions? How is it arrived at? 

6. Under what classes are singular and indefinite pro¬ 
positions placed ? Why ? 

7. Distinguish between true and false propositions. How 
far is the purely formal logioian concerned with them ? 

8. State the nature of conjunctive and disjunctive pro¬ 
positions. How are they related ? 

9. What are exponibles ? How will you interpret them 

logically ? 

10. Distinguish between Analytic and . Synthetic proposi¬ 
tions. Give examples. 

11. Reduce the following propositions to strict logical 
form, characterizing each under the proper heads discussed in 
the classification of propositions 

(1) All that glitters is not gold. 

(2) Only the virtuous are blessed. 

(3) Blessed are the meek for they shall inherit the earth. 

l4). Haste makes waste. 

(5) Examinations are no real tests of one’s abilities. 

(6) Only the brave deserve the fair. 

(7) None but the sailers were on board ship. 

(8) No news is good news. 

(9) No beast so fierce but has some touch of pity. 

(10) One swallow does not make summar. 

(11) Am I a fool ? 

(12) Children are mischievous. 

(13) Motion is either rectillinear or curvilinear. 

(14) Phosphorous cannot dissolve in water, alcohol or 
ether. 

(15) A sensation can only be in a sentient being. 

(16) If you cannot solve these exercises than you have no 
fight to say that you have mastered the Chapter. 
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( (17) Hail I not gone there you would have lost your all. 

(18) If the rain falls the weather will not be pleasant. 

(19) None were there. 

(20) All metals except mercury are solids. 
f (21) If carbon were not present in the earth, no single 
/ vegetable or animal body such as we know could exist, 
i (22) I am what I am. 

V_(23) Adhere two or three are present together there am I in 

the midst of them. 

(24^ Some animals have no power of locomotion. 

(25) Uneasy lies the head that wears a crown. 

12. llepresent the four Categorical propositions diagraui- 
matically by using Euler’s Circles. 

18. What is the purpose of representing propositions by 
diagrams ? What diagrams are the best for this purpose ? 
Why ? 


14. Represent diagrammatically the propositions: No 
kings are infallible; some kings are not tyrants. 

^15. What is meant by the Distribution of Terms in a 
proposition ? 

i\J 1G. What are the rules of Distribution? How do you 
l^rive at them ? 

17. What is the relationship between the quality and 
quantity of a proposition ? How does the former affect the 
latter ? 


18. Illustrate the rules of Distribution by Euler's Circles. 

19. Examine the propositions given in Question (11), and 
state which terms in each are or aro not distributed. 

20. What is meant by the Quantification of the Predicate • 
Who was responsible for this doctrine ? 

21. Do you think Hamiltan’s classification of categorical 
propositions into eight is valid ? If not, state your reasons. 

22. What is meant by the Import of Propositions ? 

23. Should the terms of a proposition be interpreted in 
Extension or in Intension ? Support your answer with reaspps. 
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24. Why is the Class-Inclusion or Denotative view re¬ 
garded as logically the most useful ? Which view is psy¬ 
chologically the best ? Why ? 

26. Should you desire to represent propositions by dia- 

grams, which view of the Import of Propositions will you 
hava to adopt l 
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CHAPTER IX. 

LOGICAL INFERENCE. 

§ I. Introductory.— The word inference is am¬ 
biguous. It may mean (1) the process by which a 
conclusion is derived from the data (the given) before 
us; or (2) it may mean the conclusion itself which we 
derive by means of this process; or (3) it may be the 
name we give to the process as such. As a rule, 
however, the word inference is correctly used only in 
sense (1). The propositions which form the data, and 
thus yield the conclusion, are called the premisses. 

We may define inference as the explicit and legiti¬ 
mate deduction of a proposition (called the conclusion) 
from another proposition or propositions (called the data 
or the premisses). 

§ II. Characteristics of Inference. Logical in¬ 
ference, to be real, should possess the following charac¬ 
teristics :— 

(1) There should be a passage of thought from 
what is given (the data) to what is inferred (the con¬ 
clusion) ; e.g., this is a mango ; all mangoes are nice ; 
therefore, this in nice. Here attention moves from one 
idea to the next; from ‘this mango’ to ‘all mangoes’, 
and thence to the common quality (‘ nice ’) of all 
mangoes. 

(2) This passage of thought must be clearly recog¬ 
nized as such : we must know what we are doing. It 
must not be merely an unconscious movement of atten¬ 
tion from one thing, X, to another thing, Y , the thought 
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of which is associated in our minds with the thought of 

X. The inference should be explicit, i.e., clearly recog- 

. 

nized as such. 

(3) The inference should be regarded as necessary. 
We should believe that the conclusion which we are 
deducing from our premisses is the only one permitted 
by the facts. The inference should be legitimate or valid. 

(4) The conclusion should be relatively new. It 
should represent the mutual relationship of the facts 
of the premisses in a relatively new light; e.g., all crows 
are black ; some black (objects) are crows. 

(5) The nature of inference is something of a para- 

# • 

dox. The conclusion should twessarily follow from the 

» • • ¥ 

premisses and yet should go beyond them, i.e., should be 
new. How can the conclusion be both necessary and 
novel; both old and new ? Suppose that we say : 
is a man and all men are mortal, John is mortal. The 
conclusion, John is mortal ’ is such that any one who 



reads the premisses is inevitably led to expect it, i.e. , it 
is necessary. But if we merely remain contented with 


the premisses the conclusion remains hidden or impli¬ 
citly contained in them. This point is better appreciated 
if we take one of the Immediate Inferences. Suppose 
that the premiss is All metals are valuable : then we can 


infer from it the proposition All non-valuable things are 
non-metals. This conclusion is perfectly necessary, and 
yet it is new. It was contained in the premiss in an 
implicit and hidden way. What we have done is to 


make it explicit or clear. This is the essence of infer¬ 
ence. The conclusion is * arrived at* by an express 
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transition of thought through which the significance 
(latent content or implications) of the data is explicitly 
unfolded and set forth, and new relationships between 
the facts are realized. But for this explicit deduction, 
these implications may never have occured to us. In¬ 
ference, thus, constitutes a distinct and independent act 
of thought. The conclusion is not merely the old data 
put in a new verbal garb. Its novelty and importance 
consist in the fact that the (mutual) relationships bet¬ 
ween the facts of the data are now presented in a new 
light. There is, consequently, a real increase in our 
knowledge of the subject. 

§ III. Kinds of Inference :—Inference is either de¬ 
ductive or inductive in nature. In the former case, the 
conclusion, though relatively new, does not go beyond the 
uaia (considered from the point of view of denotation). 
In the latter case, the conclusion does go beyond the 
data. In deductive inference the conclusion is not wider 
in extension than its premisses , whereas in inductive 
inference it is wider in extension than the data. 

When I say, ‘ All men are mortal and John is a 
man, .’. John is mortal ’:—the conclusion is not wider 
than the premisses because they cover all possible 
human beings including John. But when I argue that 
since from this basket of one hundred mangoes I have 
tasted eight at random and found them sweet, therefore, 
the remaining mangoes must also be sweet:—I am 
going beyond the data (eight mangoes) to a much wider 
conclusion (about all the mangoes in the basket). 

In deduction, we proceed to infer the truth of 
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the particular or of the less general from the truth 
of the universal or of the more general; whereas 
in induction we proceed to infer the truth of the 
universal from the truth of the particulars which 
we have examined. 

Forms of Deductive Inference. Deductive infer¬ 
ence has two kinds : Immediate and Mediate. In¬ 
ference is immediate when from one given premiss or 
proposition another proposition is directly deduced, viz., 
without the mediacy or help of any other factor or pro¬ 
position. Two terms are directly brought together and 
the conclusion asserts their mutual relationship in a 

new form ; e.g. all men are mortal, some mortal 
(beings) are men. 

In mediate inference there are (at least) two pre¬ 
misses from which jointly a conclusion is derived. These 


two premisses are so related that when we consider them 
together our thought is inevitably led to another pro¬ 
position which seems to follow necessarily from them, 
e f '• this is a do S and all dogs are faithful, .\ this dog is 
faithful. This form of argument is called mediate because 
the conclusion states a relationship between the terms ‘this 
dog and faithful which occured in separate premises. 
These two terms were themselves related to one and the 
same third term, ‘ all dogs which has helped to bring 
them together in a new proposition. Consider the case 
of three men such that x is the friend of y and also of z, 
but that y and z are not known to each other. If now, x 
introduces his friend y to z, then y and z form a new re¬ 
lationship (friendship) between themselves, x has served 
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to bring them together. Similarly, in the typical mediate 
inference the two premisses contain in all but three 
terms one of which, like x, is common to the premisses 
and serves to bring the other two terms together. The 
two terms which are brought into relationship through 
the mediacy or help of x are called the extremes, 
while x which brings them together (itself not appearing 
in the final relationship of the conclusion) is called the 
middle term or the mean. Such a typical mediate argu¬ 
ment having two premisses (containing in all but three 
terms) which lead to a joint conclusion, is called the 
syllogism. 

Immediate Inferences (one premiss and one con¬ 
clusion) have two sub-classes ; viz., immediate inferences 
by (1) Opposition and (2) by Eduction. In opposition 
a premiss is given as true or false and the inference con¬ 
sists in stating the truth or falsity of other propositions 
having the same ':erms as those in the given premiss. 
Eduction, on the other hand, consists in finding out 
equivalent propositions such that if the original premiss 
be true, the eductions from it must also be true what¬ 
ever their form might be. It may here be objected 
that to put the given proposition in a new form without 
changing its meaning (i.e., an equivalent proposition) is 
not inference, as defined above. The answer is that in 
immediate inference by eduction the inference is a real 
act of thought. We do not merely put the given premiss 
in a new garb, but we also disimplicate or explicitly un¬ 
fold the various relationships in which the two terms of 
the given premiss stand to each other. There is a real 
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passage of thought from the premiss to the conclusion. 
It is cleafly recognized as such and felt as necessary ; 
and the conclusion, also, is relatively new. 

Eduction has two chief forms, Conversion and 
Obversion. . Other forms can be derived by a combina¬ 
tion of these two processes. 

The various forms of the syllogism shall be men¬ 
tioned at the proper place. 

* 

Exercises. 

(1) What are the characteristics of Inference ? Discuss 
in detail. » 

(2) ‘The nature of Inference is something of a Paradox ’. 
Discuss fully. 

(8) Give examples to show that the conclusion in 'a real 
inference is both new and old. 

(4> Can you distinguish between deductive inference and 
inductive inference? 

(5) What are the different forms of Inference ? 
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CHAPTER X- 

IMMEDIATE INFERENCE BY OPPOSITION. 

§ Introductory. — Propositions arc said to be opposed 
when they possess the same subject and the same predi¬ 
cate but differ from one another in either quality or 
quantity or both. Taking our four typical categorical 
propositions, A. E. I. 0., we find that (1) the two uni- 
versal propositions, A and E, differ in quality only 
(this is contrary opposition); (2) the two particular propo¬ 
sitions, / and 0, also differ in quality only, {sub-contrary 
opposition); (3) the propositions of each of the pairs, A 
and /, E and 0, differ from each other in quantity only 
(,subaltern opposition); and (4) the propositions of each 
of the pairs, A and 0, E and /, differ from each other in 
both quality and quantity ( contradictory opposition). 

These relationships are best shown by the Square 
of Opposition. 

Contraries. 


All S is P=A 

Subalternation 
Some S is P=I 


S jf 



E=No S is P 

Subalternation. 
0=SomeS is not 



Sub-contraries 

We shall now discuss each of these relationships 


in detail. 

§ II. Contrary Opposition. — All S is P, No S ts 
P. A and E. 
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If we take the two propositions ‘ all men are 
wise ’ and ‘ no men are wise and if, further, we are 
told that the first is true, then it is obvious that lithe 
second proposition must be false. If the predicate ‘wise’ 
is truly asserted of the whole class of ‘ men ’ then we 
have no right to deny it of that class. At the same time 
‘ men ’ as a class cannot be both wise and not-wise. 
The Law of Contradiction is clear on this point. 

Suppose, however, that we are told that of the above- 
mentioned two propositions, the first is false : what can 
we say about the other ? Can we say that the second 
proposition must then be true ? We cannot; for we 
are only told that it is false to affirm the predicate ‘wise * 
of the whole class of ‘ men But it is quite possible 
that this predicate may be true of some men, or may 
not be true of any. We have no clear guidance in our 
data. Hence, if ‘ all men are wise ’ is given as false, we 
can only express our ignorance of the truth or falsity of 
the proposition ‘ No men are wise ’ by saying that it is 
unknown. The rule, then, is :— 

Contraries cannot both be true, but may both be 
false : i. e., if one is true, the other must be false, but 
if one is false, the other is unknown. 

§ III. Sub-contrary Opposition.— I and 0. Some 
S is P; Some S is not P. ‘ Some men are wise * and 
Some men are not wise 

In the first proposition ‘ wise' is affirmed of ‘ some 
men and in the second it is denied of ‘ some (other) 
men'. Suppose that we are told that ‘some men are 
Wise’ IS true. What can we say about ‘some men are not 
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wise ’ ? The answer is, ‘ we do not know ” Our 

f 0 

data simply tell us that ‘wise’ is true of some members 

of the class ‘ men but we possess no information about 

# 

the nature of the remaining members ’: they may be 
wise or they may not be wise. That is, if I is true, 0 
is unknown. Similarly, if 0 is true, I is unknown. 

Suppose now that we are told: ‘some men are wise’ 
is false. What about ‘ some men are not wise ’? Can 

9 

this be false, too? No. The reason is that these 
two propositions exhaust the universe of discourse. 
Both cannot be false, because if they were, the Law of 
Excluded Middle would be violated. We cannot at one 
and the same time say that ‘ some men / can neither be 
‘wise * nor ‘not-wise’, for this would be absurd. At least 
one of these statements must be true and both may be 
true, but both cannot be false. 

Similarly, if 0 is known as false, I must then 
be true. 

Rule: — Sub-contraries cannot both be false, but 
may both be true; i.e., if one is false the other must be 
true, but if one is true, the other is unknown. 

§ IV. Subaltern Opposition. — A and I, E and 
0 . All S is P and Some S is P ; No S is F and Some 
Sis not?. A and 'E are subalternants of I and 0, 

respectively, which are the subalterns. 

If ‘ all men are mortal’, is given as true, then ‘some 
men are mortal ’ must most certainly be true. Similarl), 
if it is true that ‘ no cats are faithful; then it must also 
be true that ‘some cats are not faithful’. In other 
words, the truth of the universal implies the truth of the 
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particular. What is true of every member of a class is 
bound to be true of some particular or selected members 
of that class. 

Suppose now that ‘ Some men are wise ’ is given 
as true. Can we infer from this that all men are 
wise ’? We cannot, because it we only know that some¬ 
thing is true of some members of a class, we cannot 
say that that something must also be true of the remain¬ 
ing members of that class. Similarly, if we know as true 
that ‘ some students are not intelligent ’, we cannot infer 
from this that ‘no students are intelligent’. This 
proposition may be true or may not be true ; only we do 
not know for certain. . 

. Given the falsity of the universal, what can we say 
about the truth or falsity of the particular? Suppose that 
‘ all men are selfish ’ is given as false. Can we infer 
from this the falsity of ‘ some men are selfish? We 
cannot, for we are merely told that to affirm * selfishness ’ 
of the whole class of ‘ men ’ is false, but it is quite 
possible that some may or may not be ‘ selfish ’: only, 
we do not know for certain. Simliarly, from the falsity 
of ‘ no men are selfish ’ we cannot infer the falsity or 
truth of ‘ some men are not selfish ’. 

If, however, the particular is given as false, the 
universal is bound to be false. If it is false to say that 
‘ some men are selfish ’' how can we say that * all men 
are selfish ’ ? How can a statement which is false even 
of some members of a class be true of every member of 
that class ? Similarly, from the falsity of ‘ some m en 
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are not wise ’ we can at once infer the falsity of ‘ no 
men are wise’. 

Rule :—If the universal is true, the particular 
must be true, but not vice versa ; and if the paticular is 
false, the universal must be false, but not vice versa. 
If A is true, I is true, but if A is false, / is unknown. 
If / is false, A is false, but if I is true, A is unknown. 
Similarly, if E is true, 0 is true, but if E is false, 0 is 
unknown. If 0 is false, E is false, but if 0 is true, 
E is unknown. 

§ V. Contradictory Opposition :—A and 0 ; 

E and I. All S is P and Some S is not P. No S is P 
and Some S is P. 

Contradictories differ both in quantity and in quality. 
Hence, in their case opposition is greatest. The pro¬ 
positions of each pair exhaust the universe of discourse 
between them, and since both the Laws of Contradiction 
and Excluded Middle are involved, the rule is :— Con - 
trdictories can neither both be false nor can both be true. 
By the Law of Contradiction A and 0 (or E and /) 
cannot both be true {i.e., one proposition of each pair 
must be false); and by the Law of Excluded Middle, 
A and 0 (or E and I) cannot both the false, (i.e., one 
proposition of each pair must be true). Hence, if one 
is true, the other must be false ; and if one is false, the 
other must be true. 

At the same time we cannot believe both that no 
men are wise ’ and that ‘ some men are wise The 
truth of the one implies the falsity of the other and 
vice versa. Similarly, the propositions ‘ all men are 
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wise ’ and ‘ some men are not wise ’ can neither be 
true together nor be false together. 

Contradiction is thus the most perfect form of oppo¬ 
sition. If we are told that ‘ all men are wise ’, the heat 
of the controversy might lead us to oppose our adversary 
by declaring that ‘ no men are wise ’ (contrary). But 
this position would be as risky and difficult to maintain 
as the one we started to refute. If, however, we urge 
only the contradictory, ‘ some men are not wise we 
have a better chance of proving our statement. Between 
the contraries a ‘ mean ’ is possible (i.e. both may be 
wrong), but between contradictories the opposition is 
absolute and no ‘ mean ’ is possible. 


§ VI. Table of Opposites. 
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CHAPTER XI. 

IMMEDIATE INFERENCE BY EDUCTION. 

§ I. Conversion.—If the given proposition be 
called the convertend and the inferred proposition, the 
converse, then conversion means that form of immediate 
inference which results when we transpose the terms of 
the convertend in the converse ; viz., the subject and 
predicate of the given proposition become the predicate 
and subject, respectively, of the inferred proposition. 

If the original proposition be in the form S—P , then 

the converse would be P S. 

Every case of a transposition of terms in a proposi¬ 
tion cannot be a legitimate case of conversion. For 
valid conversion two rides should first be satisfied : 

(1) The quality of the converse and of the con¬ 
vertend should remain the same. 

(2) No term should be distributed in the converse 

which was not distributed in the convertend. 

Let us now apply these rules to our four categori¬ 
cal propositions, A, E, I and 0. 

(0 A= All S is P—{Convertend ).'. {Converse j)=I 
=So/>k 5 P is S. Here we have transposed the terms and 
left the quality unchanged. But, as P was undistribut¬ 
ed in the convertend, we have left it undistributed in 
the converse. The converse is, therefore, particular. 

The converse does not distribute S which -urn dis¬ 
tributed in the convertend. But this does not matter. 
Our rule only requires that a term which is not distri¬ 
buted in the convertend, should not be distributed in the 
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converse. But if a term is distributed in the convertend, 
we may or may not distribute it in the converse. We 
can go froifi the whole to a part but not from a part to 
the whole. 

Examples :—All Indians are Asiatics; .'. Some 
Asiatics are Indians. All men are mortal; .’. Some 
mortals are men. 

(ii) I =Some S is P — Convertend. Here neither 
S nor P is distributed. Hence in the converse both 
should remain undistributed. .'. The converse=\=Somi 
P is S. The quality remains unchanged. 

Concrete Examples \—Some politicians are liars ; 
.’. Some liars are politicians. Some men are virtuous ; 
.’. Some virtuous (beings) are men. 

{Hi) E =No S is ?=Convertend. In this case both 
S and P are distributed and can, therefore, be distri¬ 
buted in the con verse =E=A , o P is S. The quality re¬ 
main unchanged. 

Con. Example No men are angels ;.’. No angels are 
men. No cats are faithful; .'. No faithful (beings) are cats. 

{iv) 0 =Some S is not Y>= Convertend. This pro- 
position being negative, its converse should also be 
negative. (Rule 2). The predicate, S, of the convert 
would thus be distributed (since the proposition is nega¬ 
tive). But S is not distributed in the convertend. Hence 
Rule (2) is violated ; i.e., 0 cannot be converted. 

Table of Conversion. 


S—P 

{Convertend). 

=All S is P 


P-S 

(Converse) 
Some P is S=I. 
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E—A T o S is P ... A’o P is S=E. 

I=So;»<jS/sP ... 

0=So»w S is not P... Nil 

It will be seen in the case of E and / that the 
quantity of the converse remains the same as that of 
the convertend. In A it is diminished (=/). Conversion 
resulting in a diminished quantity of the converse is 
called Conversion per accidens (or by limitation). In 
E and / conversion is simple, and if we reconvert their 
converses we can get; bick the original propositions. 

All propositions cannot be converted with equal 
ease. Those in which both terms are substantives can 
be most easily handled ; c.g. all whales are mammals 
= some mammals are whales. Where, however, the 
predicate is an adjective or is merely implied in the sub¬ 
ject, some difficulty will be found. In such cases the 

predicate should first be disimplicated and clearly set 
forth, e.g., some leaders are pompous = some pompous 
(persons) are leaders. God is ( i.e. God is existing) 
existing Being is God. 

The results of Conversion can be verified by means 
of Euler’s Circles. 



1 . 


2 . 
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A =All S is P. This proposition is represented by 
bigs. (1) and (2). P is taken as a whole in (2) but not 
in (1). Hence, to be on the safe side, we should con¬ 
sider it undistributed. .'. Conv.=Somc P is S. 

E=iVo S is P is represented by Fig. (5). Conv.= 
A !o P is S. 

I =Sonic S is P is represented by Figs. (1), (2), (3) 
and (4). What can we say about P as subject ? In (2) 
and (3) P is distributed, but not in (1) and (4). Hence, 
we should consider P as undistributed. .*. Conv. — 
Some P is S. 

0^=Some S is iwt P is represented by Figs. (3), (4) 
and (5). S will be predicate in the converse. What 
can we say about it ? In Fig. (5) it is taken as a whole 
but in (3) and (4) as a part only. Hence, it is undistri¬ 
buted, but the proposition being negative, S will be 
distributed, and (Rule 2) will be violated. Hence 0 
cannot be converted. 

§11. Obversion.—If the given proposition be 
called the Obvcrtend and the inferred proposition, the 
obverse, then by Obversion we mean > that process of 
immediate inference in which the obverse has fprjts 
predicate the contradictory of the predicate of-the (fiver- 
tend. The subject, however, remains the same in both 
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cases. If the given, proposition be of the form S^-P, 

the obverse will be S— non-P , or S P . 

It is obvious that if we take the contradictory of the 
original predicate as our new predicate, the meaning 
would change. To counterbalance this change, the 
quality of tlie obvertend should be changed in the oh - 
verse. Obversion, thus, involves a process of double 
negation, {i.e. two negatives make one affirmative). 

Further, as these immediate inferences are equiva¬ 
lent propositions, the quantity of the obverse should be 

the same as that of the obvertend. 

. There are, thus, three steps in obversion ia) 
Contradict the original predicate and make it the predi¬ 
cate of the obverse; ib) change the quality of the 
obvertend in the obverse, i.e. if the obvertend is affirma¬ 
tive, the obverse must be negative, and vice versa ; and 
(c) the quantity of the obvertend and the obverse should 

be the same. 

Applying these rules to our categorical propositions, 
we get the following Table of Obversion : CP —non-P). 

■ Obvertend. • Observe. 

A=4// S is P No S is P'=E. 

E=NoS isP AllSisP'^ A. 

I =Some S is P Some S is not P' = 0. 

0 =Some S is not P .*. Some S is P'= I. 
Examples :— 

A=AU men are mortal .’. No men are non-mortal ( E). 
E= No men are angels .*. All men are non-angels (4). 
/=Some men are wise Some men are not non-wise 

( 0 ). 


t 
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0—Some men are not Some men are non-wise (/). 
wise. 

The obverse of negative propositions is affirmative, 
and that of affirmative propositions is negative. This is 
very important because in this way we can, if we like, 
completely get rid of negative propositions in Logic {i.e. 
by making them affirmative by obversion). 

Obversion is also named cequipoUence. 

8 HI* Contraposition. —“ It is a process of imme¬ 
diate inference in which from a given proposition another 
proposition is inferred having for its subject the contra¬ 
dictory of the original predicate ”. If the given propo¬ 
sition be of the form (S—P), the contra positive will be 
of the forms ( non-P —S) or ( non-P — non-S ): the subject 
in both cases being non-P or P'. 

Conversion and Obversion are the two fundamental 
forms of immediate inference. Other forms can be arriv¬ 
ed at by a compounding of these two processes. 

For Contraposition , the original proposition should 
be first obverted and then converted. This will yield a 
proposition of the form {P'^-S)= Partial Contrapositive. 
If we obvjrt the partial contrapositive we get the Full 
Contrapositive (P'—S'). 

Let us contrapose A, E, I and 0. 

d) A=All S is P —(given). Obv.=No S is P'= 
Conv.=Mo P' is S. (Partial Contrap.). Obv = All P' is S' 
(A)— Full Contrap. 

Example :—(given). All men are mortal. Obv. No 
men are non-mortal. Conv. No non-mortals are men. 
Obv. All non-mortals are non-men. 
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df) E=iVo S is P— (given). Obv-All S is P'. 
Conv.—Somz P' is S. Obv-Somz P' is not S' (full 

contrap.)=0. 

Example : —(given). No men are angels. Obv. All 

men are non-angels. Com-. Some non-angels are men. 

Obv. Some non -angels are not non-men. 

(Hi) I—So/m* S is P—l given). Obv -Some Sis 

not p'_but it cannot be converted, being 0. Hence 
/ cannot be contraposed. 

(iv) 0=Some S is not P (given). Obv.=Some S is 
P'. Conv.=Soine P' h S. Obv.=Some P' is not S' (=0). 

Example .—(given). Some men are not wise. Obv , 
Some men are non-wise. Com'. Some non-wise are men. 

Obv. Some non-wise are not non-men. 

It will be observed that the full contrapositive 
always has the same quality as the original proposition , 
the reason being that it has undergone a process of 
double obversion. Again, the full contrapositives of 
A and 0 are A and 0, respectively. This is simple 
contraposition. But the full contrapositive of E is 0, 

i.e., contraposition per accidens. 

Partial contraposition is also named Converion by 

nzgation and Contraversion. 

§ IV. Inversion.—If the given proposition be of 

the form S—P, then immediate inferences from it can 
have only seven possible forms:—(1) P S. (Conver¬ 
sion). (2) S—P' (Obversion). (3) P'S (Partial 
Contrap). (4) P'—S' (Full Contrap). (5) S'—P (Par¬ 
tial Inverse). (6) S'—P' (Full Inverse) ; and (7) P—S' 
(Obv. of Converse). 
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Forms (5) and (6) —Inversion —have S' (or non-S) 
as their subject. Inversion, thus, is that process of 
immediate inference in which from a given proposition 
another is inferred having for its subject the contradic¬ 
tory of the original subject. 

There is no one rule which can yield the inverse 
of any given proposition. What we have to do is to use 
the processes of conversion and obversion alternatively 
until we come across a proposition with non-S (or S') as 
its subject :— 

(/) Given A=All S is P. Let us begin with Conv.- 
Obv., alternatively. All S isP. Conv=Some P isS. Obv. 
=Some P is not S' —this cannot be converted being 0. 

Try Obv.-Conv., alternatively. All S is P. Obv.— 
No S is P'. Con.=No P' is S. Obv.=AU P' is S’. Con. 
=Some S' is P' (Full inverse). Obv.=Some S' is not P 
(i.e., Some S' is not non-non-P) Partial Inverse. (0). 

(ii) E=No S is P (given). Let us try Con.-Obv ., 
alternatively, until we reach S' as subject. 

No S is P. Conv.=No P is S. Obv.=All P is S’. 
Conv.=Some S' is P (Partial inverse). Obv.=Some 
S' is not P' (Full inverse) (=0). If we try the processes 
of Obv.-Con., etc., we shall not be able to get the inverse 
because a proposition, 0, will result which cannot be 
converted. Hence, whereas we inverted A by Obv.-Con., 
we invert E by Conv.-Obv. 

(Hi) I =Some S is P (given). First use Conv.-Obv. 
Some S is P. Conv.=Some P is S. Obv.^Some P is 
not S'. This cannot be converted. Try Obv.-Conv .— 
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Some S is P. Obv. Some S is not P'- cannot be con- 

verted. Hence there is no inverse of I. 

(iv) 0 =Some S is not P (given). We can not have 
Conv.-Obv., because 0 cannot be converted. Let us try 
Obv.-Conv. Some Sis not P. Obv-Some S is P'. 
Conv-Some P' is S. Obv=Som: P' is not S'. 
This cannot be converted. Hence 0 has no inverse. 

To sum up (1) We find that universal proposi¬ 
tions yield inverses but that particular propositions do 
not. (2) Both A and E have particular inverses, i.e ., 
inversion per accidens. (3) Keynes (who first used the 
name Inversion to designate this form of inference) points 
out an apparent contradiction in the partial inverse of 
A {All S is P). The inverse is, Some S' is not P. 
In the given proposition P is not distributed, but in the 
inverse it is (being the predicate of a negative proposi¬ 
tion). How can we explain this result when we have 
only used the two logically valid processes of conversion 
and obversion ? This apparent contradiction is, says 
Keynes, explainable on the assumption of the existence 
of the contradictory of the original predicate , viz., that 
a class of things that are non-P exists independently. 
The inverse of A, viz. Some S r is not P is the result 
of the mental combination of the given, All S is P, with 
the implicit proposition, ',Some things are non-P . 

Examples of Inversion :—(Given) All men are mortal. 
Obv.= No men are non-mortal. Co/iv.=No non-mortals 
are men. 06r.=All non-mortels are non-men. Con.— 

Some non-men are non-mortals. Obv.— Some non-men 

* • 

are not non-non-mortals=(mortals). 
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I 

(Given) No metals are compounds. Conv. No com¬ 
pounds are metals. Obv. = All compounds are non- 
metals. Cowv.=Some non-metals are compounds. Obv. 
=Some non-metals are not non-compounds. 

See Table of Eductions at the end of the Chapter. 

§ V. Some Other Forms of Immediate Inference. 

( 1 ) Immediate Inference by Added Determi¬ 
nants. In this case, the subject and predicate of the 
given proposition are both limited by the same determi-l 
nant ; e.g., All S is P (given). All aS is a?. All Jews 
are Semites; all clever Jews are clever Semites. All 
men are mortal; all wise men are wise mortals. But 
suppose that we say : ‘ All rats are animals; all big 
rats are big animals ? Is this inference correct ? Cer¬ 
tainly not, because the biggest rat is, comparatively 
speaking, a small animal. Similarly, it would be wrong 
to infer from ‘ All elephants are animals ’, the proposi¬ 
tion, 1 all small elephants are small animals 

These two examples show us the weakness of this 
form of inference. Formally the inference from ‘ All S 
is P ’ to ‘ All aS is a? * is perfectly valid, but materi¬ 
ally we ought always to make sure that the added 
determinant shall have the same interpretation in both ** 
the subject and the predicate; e.g., a rat is an animal; 

a big rat is (compared with animals of the rat class) 
a big animal. 

(2) Immediate Inference by Complex Concep¬ 
tion. This process of inference consists in “ employing 
the subject and the predicate of the original proposition 
as parts of a more complex conception e.g., Pis Q, 


iA r 

a stands in a certain relation to P, it stands in the 
same relation to Q. This subject belongs to the Logic 
of Relatives (Keynes). The validity of this form of 
inference requires information from sources other than 
those of Logic. 

(3) Immediate Inference by Converse Relation; 

e.g., John is the father of William. William is the son 
of John. Lahore is to the east of the Ravi. f.’. The 
Ravi is to the west of Lahore. In such cases we pro¬ 
ceed from a statement of the relationship in which X 
stands to Y to a statement of the relationship in which Y 
shall stand to X. Obviously, here also the validity of 
the inference cannot be guaranteed on purely formal 
considerations. We require additional information from 
other sources. 
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Exercises. 


1. What is meant by the Square of Opposition ? When 
are two or more propositions said to be opposed ? 

2. What is meant by : Contrary opposition, Sub-Contrary 
opposition. Contradictory opposition and Sub-alternation ? 
Give examples. 



8. If it is true to say that ‘all crows are black’ what can 
you say about the various opposites of this proposition ? 

^ 4. Given as false that ‘ all students are idle ' what can 


you say about the opposed propositions ? 


5. State what can be asserted as to the truth of a pro¬ 
position, from(i) The falsity of its contrary, (it) T he truth 
of its sub-contrary, (tit) The falsity of its sub-alternant. 

6. What are the rules which govern Opposition ? Discuss 

each rule carefully. 1 


7. Contraries can both be false and sub-contraries can 


both be true. Why ? 
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8. Contradictories can neither both be false nor can both 
be true. Why not ? . 

I 9. What is the best way to deny a judgment ?~>Av 

10. Give the contradictory of each of the following pro¬ 
positions Some but not all S is P. All S is P and some P 
is not R. Half the candidates failed. Few of them are honest. 
Sometimes all our efforts fail. All but the soldiers had left. 
I am certain he is a fool. He was not the only man who was 
cheated. 

11. Define Conversion. Obversion, Contraposition and 
Inversion. Give examples. 

12. What are the rules of conversion and obversion ? 

13. Illustrate the rules of conversion by Euler’s Circles. 

14. Given as true that ‘ no good man is unhappy,' what 
can you predicate about (i) Unhappy men, ( ii ) Happy men 

(Hi) Bad men (i.e., non-good men) ? 

15. From the proposition ‘ None but the brave deserve 
the fair,’ draw all possible immediate inferences by eduction. 

1G. Put the following propositions in logical form and 
give their coverses and obverses (a) He jests at scars who 
never felt a wound ; (b) Axioms are self-evident; (c) Natives 
alone can stand the climate of Africa; (d) Not one of the 
Greeks at Thermopylse escaped ; (e) All that glitters in not 

gold. 

17. Determine the logical relation between each pair of 


the following propositions 

(a) All crystals are solids. 

(b) Some solids are not crystals. 

(c) Some non-crystals are non-solids. 

(d) No crystals are non-solids. 

(e) Some solids are crystals. 

(f) Some non-solids are non-crystals. 

(q) All solids are crystals. t 

18. “ All that love virtue love angling.” Arrange the fol¬ 
lowing propositions into (i) those which follow from the above 
proposition and (ii) those which cannot be inferred from it;— 
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(а) None that love not virtue love angling. 

(б) All that love angling love virtue. 

(c) All that love not angling love virtue. 

(d) None that love not angling love virtue. 

(e) Some that love not virtue love angling. 

(f) Some that love not virtue love not angling. 

(g) Some that love not angling love virtue. 

(ft) Some that love not angling love not virtue. 

19. Given that * only matriculates can join a College, 
can you say about non-matriculates and non-collegiates. 

20. Deline and exemplify 

(i) Inference by Added Determinants. 

(ii) Immediate Inference by Complex Conception. 
(«t) Immediate Inference by Converse Relation. 

Are these inferences always formally valid ? 







> 




i 


% 

V 




what 


\ 


Table of Eductions. 



TABLE OE EDUCTIONS. 


(7) 

Obv. of Con. 

' v s 

(/) Si Si 

I o t c : 

1 ^ 

(6) 

Full Inv. 

1 x fu 

C 

• 

# 

s s 

• 

> 

c 

' u 

CC 

cu 

X X 

o : 

, - 

X X 

• 

a 

S - 

#3 

X 

X 73 X 

<3 C • C 

• 

K * ^ 

XX X 

d 

5 ° 

u 

C5 

tn X X 

-j *•* : 

x * ‘ * * 

(2) 

Obv. 

ft, X X ft, 

y <3 © ••* 

73 X X X 

(1) 

Conv. 

1 

X X X 

••**>•*• ; 

X X 3* 

Given. 

x o. x. 0- 

h. “O o 

CT> cn en 


X 


(Note .—S a P=All S is P, S e P=No S is P, etc., S'~non-S, P'=non- 



(CHAPTER XII. 

\THE SYLLOGISM,/ 

§ I. Introductory ^—inference is that form 
of deductive inference in which a conclusion is derived 
from more than one proposition (or premiss). If there 
are two premisses from which the conclusion is inferred 
with logical necessity, the argument is called a Syllogism 
(^putting together’). The two premisses are so ‘put to¬ 
gether’ that their joint implication is revealed with logical 
necessity. The Syllogism is the typical form of mediate 
inference and was formulated as such by Aristotle. 

§ II. Structure and Analysis of the Syllogism. 
—The Syllogism consists of three propositions, of 
which two are premisses and the third is the conclusion. 
The subject, S, of the conclusion is called the minor 
term, and the predicate, P, of the conclusion is the major 
term. These two terms are ‘ brought together ’ through 
the mediacy or agency of the middle term, M, which 
occurs in both the premisses but not in the conclusion. 
The middle term is also called the mean, because it is 
a connecting link between the ryinor and major terms, 
which are called the extremes. The relationship between 
the three is of the form :— 

S-> M->P. 

The premiss in which the major term, P, occurs 
is called the major premiss, while the one in which the 
minor term, S, occurs is called the minor premiss. The 
major premiss is usually mentioned first. This is the 
typical syllogism which Aristotle describes as follows :— 
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All M is P—Major premiss 
All S is M—Minor premiss 
.'.All S is P=Cor,elusion 

“ When three terms are sd related that the last 
(the minor, S) is wholly in the middle, M, and the 
middle wholly either in (or not in) the first (the major, 
P), there must be a perfect syllogism of the extremes.” 

§ III. Value and Significance of the Syllog¬ 
ism. —The svllogsim may be regarded as a device to 
assist in the correct performance of the reasoning 
process in cases where, without this aid, thought would 
proceed with great difficulty. Obviously, it is just one 
possible form of Mediate Inference but this form is 
of great use and frequency in the thought processes of 
daily life : e.g., I find that it is raining, but I also want 
to go out. Hence I look about for my umbrella. 
Now, if I disimplicate this process of thought I find a 
syllogism, viz., 1 Whenever it rains, an umbrella is a 
great protection against it ( major premiss). It is raining 
now ( minor premiss). .'. An umbrella, will be a pro¬ 
tection against rain in this case, too.’ ( conclusion ). 

The essence of the syllogism is the subsuming (or 
grouping) of particulars under previously known univer- 
sals. I know by past experience that whenever it rains 
an umbrella is some sort of protection against it ; and 
now that I come across a particular case of rain, I at once 
utilize my past experience in present circumstances. 

The syllogism is thus, an instrument of great 
practical utility and it was as such that Aristotle 
formulated it. His analysis of propositions into terms 
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led him to discover that if by putting two propositions 
together we come across a new proposition (the conclu¬ 
sion), then those two propositions must have a common 

term between them. 

§ IV The Basis of the Syllogism is the famous 
Dictum dc Omni et Nullo iU, the statement of the All 
or None principle). The Dictum is : Whatever is pre¬ 
dicated of All or None of a term is predicated of what¬ 
ever is contained in that term.” Or. ^tener can 
be affirmed or denied of a term distributed (i.e.. 
taken as a whole close) can be affirmed or denied 
of everything contained in that term (or in that 
class to which it applies). If, for instance, we affirm 
of the whole class of ‘ men ’ that they are ‘ mortal' 
then since the Germans are men, they, too, are mortal. 
Similarly, if we deny of the whole class of men that 
they are ‘ angels,' then since ‘ the Germans are men, 

we deny that they are angels. 

All men ar e morta l Maj. Pr.) 

M. P 

All Germans are men Min. Pr. 

_S M _ 

.*, All Germans ar e morta l Con. 

S P 

No men are angels Maj. Pr. 

~M ’ P 

All Germans are men Min. Pr. 

S _ M 

No Germans are] angels Conclusion , 

S 
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The Dictum applies directly to the typical 
Syllogism, i.e., one in which S (the minor term) is 
cpntained wholly in M (the middle term), and M is 
either wholly in (or not in) P (the major term). •’• 

We shall see later on that there- are several 
forms of Syllogism besides these two typical • cases.. 
To these other forms the Dictum applies only in an 
indirect manner For, thfs>teason the Dictum has 
been analysed^ii)to ^hree canons of Syllogism, viz. 

(1) // two terms, S and P, agree with one and 
the same third term, M, then they agree with each other. 

(2) If of two terms, S m and P, one agrees and the 
other disagrees with the same third term, M, then they 
disagree with each other. 

(3) If two terms , S and P, both disagree with the 
same third term, .1/, then they may or may not agree 
with each other. 

The first two canons do not require any expla¬ 
nation. They merely analyse the two parts (positive 
and negative) of Aristotle’s Dictum. In the first case 
there is simple agreement between the extremes and 
the mean ; while in the second case one of the extremes 
is wholly denied of the mean and is, therefore, denied 
of all that is contained in that mean. 
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The third Canon requires some explanation. It 
declares that if S and P are both denied of M, then 
it is not certain whether they agree or disagree with 
each other. What is certain is merely the fact that M 
has nothing in common with the extremes and that 
under these circumstances we are not permitted to 
derive any conclusion from them. A reference to 
Euler's Circles will make clear the various possible 
mutual relationships between S and P, when they both 
disagree with ii.e., fall out of) M. 

If both S and P fall out o* M, then either (i) they 
may wholly coincide in extension, or Hi) S may be con¬ 
tained in P, or (fif) P may be contained in S, or iiv) S 
and P may only partially coincide, or lastly (v) S and P 
may wholly lie apart. No other case is possible. 
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, In none of these five cases have S and P (the 
extremes) anything in common with M (the mean). 
In other words, though all five cases agree in not 
having any relationship between the extremes (S and P) 
and the mean (M), yet the extremes between them¬ 
selves can haye five possible relationships. There are, 
thus, five conclusions possible when S and P both 
disagree with the same third term, M. Since, however, 
we do not possess any positive information as to which 
of these five possible conclusions is the true one in 
any particular case, we refrain from drawing any. We 
can only say that S and P may or may not agree between 
themselves when they both differ from M, and this is 
the meaning of the third Canon. 

§ V. The Rules of the Syllogism.—There are, in 
all, eight rules of the Syllogism (including two corollar¬ 
ies). Two relate to its structure, two to the distribution 
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of its terms (quantity), two to the quality of its premisses 

and two are corollaries from the six rules. 

A. Rules of Structure :—{i) A Syllogism must 
contain three and only three terms . Hi) A Syllogism 
must contain three and only three propositions. 

Explanation These rules follow directly from the 
definition of the syllogism. If we have more than three 
terms, there is no possibility of a syllogistic conclusion, 
because no term can then serve as the middle term (or 
as the bond of connection) between the remaining terms ; 
e.g. } from the premisses ‘ all men are mortal and all dogs 
are faithful ’ we can derive no conclusion. Similarly, if 
we have more than three propositions, the argument will 
either contain more than one syllogism or be no syllog¬ 
ism at all. As an example of the first case, we have, 


Strictly speaking, these two rules are no rules at all be¬ 
cause they merely analyse the definition of the syllogisin'., 
B. Rules of Distribution or Quantity :—{pii) 
The middle term must be distributed in at least one of 
the premisses. Explanation.-*- The middle term is to 
serve as a bond of union between the major and minor 
terms. For this reason, it must be taken as a 
whole in at least one of * the premisses; Otherwise, it is 
possible that the Major Term may refer to one part of it 
and the Minor to quite a different part of it. In this 
way it would cease to be any bond oFunion at all; 


All men are mortal. 

All Punjabees/tfriTTneiPuml 
All Laliories tke_PimjAT)& e f- 
. •. All Laliories are mortal) 


=(1) All men are 'mortal 

AlUPupjabe.es t^re men ,, , 
['2). • 1 SllPunjabees are mortal 
nit, allJjahpries are Pdnjabees 


. All 


iorif>a nrp mortal. 
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c.g. All Indians are men. 
Al l Chinese are me n. 
(No conclusion.) 


In this example, the middle term, ‘men’, is not distri¬ 
buted in any premiss and we are not permitted to derive 
any conclusion because the term ‘ Indians’ refers to one 
part of the class ‘ men ’, and ‘ Chinese ’ to quite a differ¬ 
ent part of it. 

i 

If the premisses are of the form ‘ all P is M and all 
S is M,’ and if we have no outside information as to the 
mutual relationship of S and P, then, strictly speaking, 
there are hve possible cases and five possible conclusions. 
But since we have no positive information as to which of 
these is the right conclusion, we refrain from drawing 
any. These five cases are ? 
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Although in these five cases S and P are both in M (i.e., 
all S is M and all P is M) yet their mutual relationships 
are entirely different. The violation of this rule yields 
the..fallacy of Undistributed Middle, 
f *2f '(w) No term is to be distributed in the conclusion 

^which is not distributed in the premiss in which it 
occurs. Explanation. —In deduction, we proceed to 

argue from the more general to the less general, or from 
the whole to a part, but never from a part to the whole. 
If, then, a term is distributed in a premiss (i.e., is taken 
as a whole) we are at liberty to take it as a whole or to 
diminish its quantity, in the conclusion. In neither of 
these two cases do we go beyond our data. But if in 
the premiss the term is taken only in a partial aspect (i.e. 
is undistributed), then we have no right to say anything 

in the conclusion about the whole of it. To do so would 

• 

be to go beyond our data which we are not allowed to 
do. The violation of this rule' is called the fallacy of 
illicit process. ' In the syllogism, ‘ all men are mortal; 
all Indians are men ; .’.all Indians are mortal ’; thefcon¬ 
clusion is valid. Similarly, the conclusion ‘some Indians 
are mortal’ is valid, because in both of these conclusions 
we. have kept ourselves within the limits of our data. 
Now take the syllogism, ‘all men are mortal, no monkey^ 
are men no monkeys are mortal.’ Here the conclusion 
is invalid, because in the major premiss the term ‘mortal’ 
is not distributed, whereas in the conclusion it is. In 
this syllogism, we have inferred from something which is 
true of only a part of the class ‘ mortal ’, something else 
about the whole of that class. Hence it is invalid. This 
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is called the illicit process of the major term because 

here the major term is distributed in the conclusion but 

not in the major premiss. 

Example of illicit process of the minor term :— 

All elephants are big. Here the minor term 

All elephants are mammals ‘mammal’ is undistributed in 
.' .All mammals are big. the minor premiss but distri¬ 

buted in the conclusion. Hence 
the syllogism is invalid. 

C. Rules of Quality: —(v) From two negative pre¬ 
misses no conclusion should be inferred. Explanation : 
This rule is merely a statement of the third canon, viz., 

‘ if two terms, S and P, both disagree with the same 
third term, M, then they may or may not agree between 
themselves’. We showed by reference to Euler’s Circles 
that there are five possible cases yielding five different 
conclusions, and that since we have no positive informa¬ 
tion as to which of these cases is the right one, we 
should refrain from drawing any conclusion. (Cf §iv). 

This rule can be understood in another way, too. 
Let the premisses be, 

No Germans are angels = obv. = All Germans are 11011 -angels. 

No Philosophers are angels = obv. =A11 Philosophers are non- 

/. 7to conclusion _angels. 

undistributed middle 

By obverting the premisses we get affirmative proposi¬ 
tions, but they yield no conclusion, because the middle 
term ‘ non-angels ’ remains undistributed in both pre¬ 
misses. (Rule 3); 

(vi) If one premiss is tiegative the conclusion must 
be negative, and vice versa. Explanation. —This rule 

is a statement of the second canon, viz., ‘if of tv 0 terms, 

* 
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S and P, one agrees and the other disagrees with the 
same third term, M, then they disagree with each other; 
c.g., no men are angels, all Germans are men, .. no 
Germans are angels 



Here, the term ‘ Germans ’ agrees, and the term ‘ angels ’ 
disagrees, with the same third term ‘ men ’. .‘.‘Germans’ 
and ‘ angels ’ disagree with each other. 

D. Corollaries ;— (vii) From two particular pre¬ 
misses no conclusion follows. 

Proof r-There are only three possibilities. Either 
{a) the two particular premisses are both affirmative, 
ii e., 11 ; or (6) both negative i. e. 0 0; or (c) one 
affirmative and one negative i.e., I 0 or 0 /• 

(cr) In / / no r term is distributed. Hence, middle 
term remains undistributed. Rule (»*) is violated. ,*.No 
conclusion. 

ib) In 0 0 both premisses are negative. Hence no 
conclusion. (Rule v). 

(c) In / 0 or 01 only one term, viz., the predicate 
of 0, is distributed. This must be the middle term. 
(Rule Hi). But the conclusion must be negative because 
one premiss is negative. (Rule vi). Hence, the pre». 
dicate, P, of the conclusion will be distributed. But 
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besides the middle term no other term is distributed in 
the premisses. Hence illicit major results (Rule iv).. 

(viii) If one premiss is particular, the conclusion, 
must be particular. 1 

Proof. —The possible combinations (i. e. one 
premiss universal and the other particular) are; (1) 
AI or I A, (2) AO or OA, (3) HI or IE and (4) 
EO or OE. 3'•>:.<£ • y/vr 

(4) is rejectec| because both the premisses are 

* • 

negative (Rule v). In (1), AI or -M,-only one term 
is distributed, viz., the subject of A. This must be the 
middle term (Rule iii). Neither of the extremes, S 
and P, is distributed in the premisses. Hence, they' 
should remain undistributed in the conclusion. .'.The 
conclusion must be particular (and affirmative); . 

In (2), AO or OA, two terms are distributed, viz., 
the subject of A and the predicate of 0. The conclusion 
must be negative (Rule vi) with P distributed. Hence, 
P must be distributed in the premiss in which it occurs 
(Rule iv). .’. One of the two distributed terms in the 
premisses must be P..t The second distributed term 
must-be M (Rule iii). Hence, S remains undistributed 
in the premiss and must, therefore, remain undistributed 
in the conclusion: e. the conclusion should .be par¬ 
ticular (and negative). 

In (3) El, also, there are only two distributed terms 
vim, the subject and predicate of E. .One of these must, 
be M (Rule^f/h and the other mu6t be P, because the 
conqlusion is w^ativeHRule v/)and distributes P. The 
minbr term/ being undistributed in the premiss, must. 
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remain undistributed in the conclusion, i. c'., the conclu¬ 
sion should be particular (and negative). 

The combination IE, (i.e., I as major premiss and E 
as minor) yields a case of illicit major because the conclu¬ 
sion being negative (Rule vt), P is distributed in it, but 
in / it is not distributed (because that is particular affirma? 
tive). Hence, no conclusion can be inferred, i.e., from a 
particular affirmative major and a negative minor , no. 
conclusion can be drawn. 

To sum up — After examining all possible com¬ 
binations of ‘ one universal and one particular premiss , 
we find that the conclusion in such cases is always a par¬ 
ticular proposition. 

§ VI. The Independent Rules of the Syllogism., 

Most of the rules considered above are deducible from 
one another. The two structural rules are merely an. 
analysis of the definition of the syllogism, and the 
corollaries are deducible from the other four rules.: 
Keynes shows that there are only two chief rules which; 
on analysis remain independent of others and from’ 
which all others can be derived; These are:— 

(1) The Rule of Distribution :—Tfie middle term’ 
must be distributed'in the premisses at least otlce. 
From this Keynes deduces the rule 4 No term should 1 
be distributed in the conclusion xvhich was not distributed * 
in the premisses by showing^ Jthat) e? very case of illicit 


process jp a,case p/ undistrib^ted mid... 

Proof: “Let the two premisses be P and Q, 
yielding a conclusion, R;. involving illicit-process’ 7 of the 
term, X, which 1 is undistributed in P but distributed'in’ 
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R. Let the contradictor}’ of R=R' and that of Q=Q\ 
Then R' + P must prove Q'. But if a term is distributed 
in a proposition, it is undistributed in its contradictory. 
Hence X is undistributed in R'. Now X being common 
to P and R', is their middle term and is undistributed in 
both. Hence the fallacy of undistributed middle results.” 

Similarly, DeMorgan has shown that a case of two 
negatives will involve undistributed middle. Let the 
propositions be ‘ No P is M and no S is M.’ By ob- 
version we have ‘ All P is non-M and all S is non-M.’ 
Here the middle term ‘ non-M ’ is undistributed in both 
the.premisses. 

(2) The Rule of Quality : If one premiss is nega¬ 
tive the conclusion must be negative. 

§ VII. The Dictum of Aristotle implies the rules 
of syllogism considered in this Chapter. An analysis 
of the dictum shows that a valid syllogism must satisfy 
the following conditions (1) three terms and three 
propositions, (2) middle term distributed, (‘ affirmed or 
denied of the whole class ’), (3) at least one premiss 
must be affirmative (‘ whatever is affirmed or denied of a 
whole class is affirmed or denied of everything contained 
in that class’) and (4) a negative premiss leads to a nega¬ 
tive conclusion, (‘ whatever is denied of a whole class is 
denied of everything contained in that class ’). 

Exercises. 

1 petine Syllogism. Analyse its structure. Give ex¬ 
amples. 

2. What is the value and significance of the syllogism ? 
Why is it call ed^ -a form of Mediate Inference ? 
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3. What is the Dictum de omni et nullo ? Why is it 
called the basis of the syllogism ? Explain the significance 
and meaning of the dictum. 

4. What are the three canons of the syllogism ! .Why 
are they enunciated? How are they related to the Dictum ? 
Explain the canons. 

5. (o) What are the rules of the syllogism ? Enumerate 
and explain them by means of examples. 

(ft) Construct concrete examples to illustrate the . violation 
of these eight rules. Explain why such sylbgisms are false. 

G. Show the connection between the rules of the syllog¬ 
ism, the canons and the Dictum. 

7. What are the two Independent rules of the syllogism? 
Show how all other rules can be derived from them. 

8. Explain (a) If one premiss is negative, the conclu¬ 
sion must be negative ; (6) If one premiss is particular, the 
conclusion must be particular. 

9. ’ (a) Explain the two rules of quantity. 

(ft) From two particular premisses no conclusion fol¬ 
lows. Why not ? 

10. Construct syllogisms in which the following fallacies 

are .respectively -committed Undistributed middle, illicit 

major and illicit minor. 

• • 

11. What is (0 the least number of terms, (it) the. largest 

t • • # • * • 

number of terms, in two affirmative premisses, which can be 
distributed in a valid syllogism? 

, 12 . How many distributed terras may there be in the pre¬ 
misses of a syllogism more than in the conclusion ? 

J3. What can be Sfiid about the conclusion of a syllogism 
in which the middle term is distributed twice ? 

Solution The premisses are either (i) both affirmative or 
(ti) -one affirmative and one negative. In (t) the largest num¬ 
ber of distributed terms can be two (premiss AA); in (it) the 
largest number can be three (premiss AE or EA). 

. }* Jniddle r term.is twice distributed in (0, no other term 

is distributed and hence the conclusion must ha particular. 
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'affirmative. If M is twice distributed in (i(j t then, only one 
term can be distributed in the conclusion which is negative. 


Hence P (predicate of conclusion) is distributed because it is 
predicate of a negative proposition. S remains undistributed, 
2 .c. t conclusion is negative and particular. 

Thus when M is twice distributed, the conclusion is parti¬ 


cular. 

14. Given that the major term is distributed in the pre¬ 
misses and undistributed in the conclusion, determine the 


syllogism. 


Solution :—Since P is not distributed in the conclusion, it 
is affirmative (because .P is its predicate). Hence both the 
premisses are affirmative. \ 

Since P is distributed in the major premiss, that must be 
' All P is M.' But we must distribute M. We can do so in the 
minor by making it * All M is S.’ Here S is not distributed. 
Hence it should not be distributed in the conclusion. .'. The 
conclusion must be ‘Some S is P.’ The syllogism is 

- ' " All P is M 

All M is S 


.‘.Some Sis P. 

15. Can you give an example of an invalid syllogism in 
which the major premiss is universal negative, the minor 
affirmative, and the conclusion particular negative ? If not, 
why not? 

1G. If the minor premiss of a syllogism is negative, what 
can you say about the position of the terms in the major! 

. i 17. If the major term of a syllogism is the predicate of 
the major premiss, what do you know about the minor pre¬ 


miss ? 

18. Given (a) that the major premiss, (6) that the minor 
premiss, of a valid syllogism is particular negative,determine 
in each case the syllogism. 

19. R^ft^ce the following arguments to ordinary syllog¬ 
istic form 
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.* (i) No M is S, Whatever is not M is P, - : V. All 8 is P 
(it) It cannot be that No non-S is P, for some M is P and 
no M is S. . ' '• 


(m) It is impossible for the three propositions, AH M is P. 
Any thing that is not M is not S, Somethings that nre not P 
are S, all to be true together. 

• Hints on Solution. Use eduction in reducing the pro¬ 


positions to proper form 

(i)'.Whatever is not M is P=A11 non-M is P=All M' is P. 
The conclusion is ‘ All S is P\ .*. The premiss which contains 


P, is major. Hence the syllogism is 


All M' is P 
No M is S 
AllS. isP 


Here we have /ourterms and.no middle 
term. Convert the minor premiss and 
then obvert it=No Sis M—All S is M'. 
Thus the'syllogism becomes 


. All W is P \ „ . 

{Here M becomes 

All S is M ; )• 0 ur middle term 
.‘.All S is Pj 

Hence the syllogism is properly reduced. 

(u'j Here we have to prove that ‘ Some non-S is P.’ 




(iii) Three propositions cannot be true together when the 
conclusion of any tiro is the contradictory or contrary of the 
third. Our three propositons are— 

All M is P, all non-M is non-S, and some non-P is S. 

20. Examine the following syllogisms and point out the 

fallacy, if any. Mention the major and minor terms and pre¬ 
misses 


(a) None but the bravo deserve the fair. 1 am brave. .’. 
I deserve the fair. 

(h) Lahories are Indians, Punjabis are Indians. .\Lahories 
are Punjabis. 

(c) Good men do not drink wine. I do not drink wine. .*. 

I am a good man. ... 

(d) Hottentots are capable of education,-for Hottentots 
are men, and all men are capable of education. 

. \ ^ R ** num * 9 a metal: All metah combine with oxygen; 

..Platinum combines with oxygen, *» 
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(/) John cannot' be a fool, for no lawyer is and John is a 
lawyer. 

( g ) This book is readable for it is understandable and 
whatever can be understood is readable. 

(h) Kings are ‘shadows of God.' .You are not a king. ,7 
You are not a ‘ shadow of God.’ 

( i) No men are angels. All men are rational. .*. No rational 
beings are angels. 

(J) All men are rational. All angels are rational. All 
men are angels. 

(fc) No philosophers are stupid. All stupid people are 
laughed at. No persons who are laughed at are philoso¬ 
phers. 

(1) All men are animals. All animals are mortal. All 


mortals are men. 

(m) All men are mortal. No fishes are men. 
are mortaU 


No fishes 


(«) Soma, men are ugly. All philosophers are men. .'. 

Some philosophers are liglyi^ 

(o) Rich people are not contended. My neighbour is con¬ 


tented. .*. My neighbour is not rich. 
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CHAPTER XIII. 

THE FIGURES AND MOODS OF SYLLOGISM. 

§ I. Figure. A syllogism, we have seen, contains 
three terms of which the middle term occurs in both 
major and minor premisses. What different positions 
can it occupy ? Obviously, it can be either (1) subject 
in major premiss and predicate in minor, or (2) predicate 
in both, or (3) subject in both, or lastly (4) predicate in 
major premiss and subject in minor. No other combina¬ 
tion of terms is possible. If, now. we denote our minor, 
major and middle terms by the symbols S, P and M, 
respectively (the conclusion in each case being of the 
from S—P), then the four possible combinations of terms 
enumerated above are:— 


Fig. I, 

Fig. II. 

Fig. III. 

Fig. IV. 

M-P 

P-M 

M—P 

P-M 

S-M 

S—M 

M—S 

M-S 

AS—P 

S—P 

/. S—P 

S—P 


Each of these four combinations of terms in a syllogism 
is called a figure. Henceforth, we shall refer to them 
by the names Fig. I, Fig. II, etc., in the order in which 
they have been stated above. It is extremely necessary 
for the student to familiarize himself with these figures 
and their order. 

§11. Mood. Each syllogism consists of three pro¬ 
positions, viz., two premisses and a conclusion. Now, 
each of these propositions may assume the forms A, E, I 
and 0. By the mood of a syllogism, then, we mean the 
quantity and quality of its premisses* and conclusion . 

i 

r . 
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Any valid combination of'three out of the four proposi¬ 
tions, A, E, I and 0, will give us a mood. If our major 
and minor premisses and conclusion are all A’s, our 
mood =A A A, and so on in other cases. Suppose, now, 
we write the mood AAA in Fig. I. We get the 

syllogismAll M is P 
Every valid mood will be found to be 
expressible in some one or more than 
one of the four figures. It must also be 
noted that in a valid mood the first proposition is, usually, 
major, the second minor and the third conclusion ; e.g., 
the mood A EE, when written in Fig. II, is 
All P is M major. 

No S is M minor. 

:. No S is P conclusion. 

§ III. Determination of the valid moods of the 
Syllogism. There are various methods of finding out 
the valid moods of each of the four figures. 

As the premisses of a syllogism consist of various 
combinations of the propositions A, E, I and 0 (taken 
two at a time), and as each one of these propositions can 
be used both as major and as minor premiss, there can be 
in all only sixteen possible pairs of premisses, viz., 

AA, A E, A I, AO. 

(The first premiss in E A, E. E, E I, EO. 
each pair is major and the] I A, IE, II, FO. 
second minor). I 0 A, HE , CM, CTQ. 

Some of these pairs can be rejected straightaway 
because they violate some one or other of the eight rules 
of the syllogism. 


All S is M 
All S is P. 
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The pairs 11,1 0 and 0 I violate the rule of two 
particulars (Rule 7) and are, therefore, rejected. The 
pairs E E, E 0, Q E and 0 0 violate the rule of two 
negatives (Rule 5) and are rejected. The pair / E has a 
particular affirmative major premiss and a negative minor, 
and has already been shown to be invalid because it invol¬ 
ves the fallacy of illicit major (See explanation of Rule 8). 

We are, therefore, left with only eight valid pairs 
of premisses; jnz^A^^ArEv'Ar iy-AJ ), E A, El, I A 
and 0 A. We can now take each one of tKese pairs of 
premisses and discover what legitimate conclusion or 
conclusions can follow from it. 

(*) A A. Since bath premisses are affirmative and 
universal, the conclusion can bi universal and must be 
affirmative, i.e. A. Hence the mood = AAA. From 

the A conclusion, we can derive / by subalternation. 
This will give us another mood AAI. 

(ii) A E. As both the premisses are universal and 
one is negative, the conclusion can be universal and must 
be negative: i.e. E. The mood=.4E£. From the E 

conclusion, we can derive 0 by subalternation. This 
mood is AEO, 


(Hi) A 1, Both premisses being affirmative and one 
particular, the conclusion must be particular affirmative, 
i.e. I, .‘.The mood=4/7. 


Uv) AO, One premiss being particular negative, 
the conclusion must be particular negative, i.e., 0. .'jL 

The mood 8 j4 00. % 

(v) E A. Both premisses being universal and one 
negative, the conclusion can be universal and must be 
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negative, i.e., E. /.The mood =EAE. From the E 
conclusion \Ve can deduce an'0 conclusion by subalte't- 
nation. This will give us the mood EAO. 

(vi) El. One premiss being negative and the other 

I • • 

particular, the conclusion must be particular -negative, 
i.e. 0. The mood=F/0: ‘ 

(vii) I A. Both’premisses being affirmative and 
one particular,' the conclusion must be particular affir¬ 
mative, i.e!, I. •*• The modd— IAI. 

(viii) ' 0 A. One premiss being particular negative, 
the conclusion also must be such, i.e., 0. /. The mood 


=OAO. • 

Thus we have in all, eleven legitimate moods (in¬ 
cluding the three derived or subaltern moods in brackets) 
of the syllogism :— 

AAA, (AAD/AEE, ( AEO), All/AOO, EAE, 

(EAO), El0, IAI, OAO. ‘ ‘ • ’ 

§ IV. Determination of the Valid Moods of 

Each Figure— Having found out our Eleven Valid 

• 

Moods it remains for us to discover whether all of these 
moods are valid in each figure; and if not, which mood 
is valid in whch figure or figures. There are three- 
methods of finding this out. 

The first of these methods is a very - simple one. 
It consists in taking each mood and after writing it out 
in each Fig. to see whether any rule of the syllogism 
is violated or not. If no rule is violated, then the mood 
in question is valid in that particular Fig. Let us 
take the mood AAA in all Figs. 
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Fig. I. Fig II. . Fig III. . Fig. IV. 

All M is P. All P is M. All M is P. All P is M. 

All S is M . All S is M . All M is S . All M is S. 

All S is P. All S is P. All S is. P- All S is P. 

i i • 

In Fig. I no rule is violated. Hence the mood is valid 
in this Fig. In Fig. II the fallacy of undistributed 
middle occurs (Rule 3); in Figs. Ill, and IV the fallacy 
of illicit minor occurs. Hence the mood A A A is valid 
only in Fig. I. 

Let us, now, examine the mood AEB in all Figs :— 
Fig. I. Fig. II. Fig. III. Fig. IV. 

All M is P. All P is M. All M is P. All P is M. 

No S isM. No S is M. No M’Ts S. No M is S. 

No S is P. No f S is P. No S is P. No S is P. 

In Figs. I and III the fallacy of illicit major results. 
Hence the mood is invalid in these* Figs. In Figs. II 

and IV no rule is violated. Hence AEE is valid in 

Figs. II and IV. ' 

I 

Take the mood OAO. r - ■ 


Fig. I. Fig. Ii; - • Fig. III. Fig. W, 

'* Some M is not P. SomePisnotM. SomeMisnotP. SomePisnotM 

All S is M All S is M All M is S All M is S 

Some S is . •. Some S is 
not P not P 

(valid) (illicit major) 


\* • Some S is .-.Some S is 
not P not P 

undistributed (illicit major) 

middle) 


OAO is valid only in Fig. III. 

The student should test each of the eleven moods 

in thi&.way, and determine which and how many are 

in figure. It will, be fpund that 'each figure 
has Six valifi moods, as follows 

« ! ‘ i * ) f \ f • •. • 
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(i) Valid Moods of Fig. I. 

(l) M aJP (2) M a P (3) M^P (4) Mg P (5) M a? (6) Me P 

S a M S a M Sa M S a M _S_£_M S i M 
.’.SaP (.*. S i P) /. S e P S o P S i P' So P 

(Barbara) (Barbari) (Celarent) (Celaront) (Darii) (Ferio). 
Note :—The significance of the names mentioned 
under each syllogism will be made clear in a later 
section. Moods 2 and 4 in the above list are derived 
by subalternation. 

(ii) Valid Moods of Fig. 11. • 

(1) Pa M (2) P a M (3)Pe M (4) P g M (5) P a M (6) PgM 

S e M S e M S a M SflM S o M S i M 

S g P /.(SoP) ..Sc P /.(So P) .. So P /.SoP 

(CamestresHCamestros) (Cesare) (Cesaro) (Baroko) (Festino) 
Moods 2 and 4 are derived by subalternation. 

(iil) Valid Moods of Fig. III. 

(l)M«P(2) M«P(3) MeP(4)M«P MiP MoP 

M a S M i S M a S M i S _N1 aS M a S 

S i P • • SiP So P S o P /. S i P .'. S o P 

(Darapti) (Datisi) (Felapton) (Ferison) (Disamis) (Bokardo) 

(iv) Valid Moods of Fig IV. 

(1) P a M (2) P a M (3) P a M (4) P e M (5) P i M (6) P e M 

M a S Mg S M g S M^a S M a S _M j_S 

S t P .. S g P ( S o P) S 0 P S i P S 0 P 

(Bramantip) (Camenesj (Camenos) (Fesapo) (Dinmris) (Fresison) 
Mood 3 is derived by subalternation. 

To sum up : The moods of each figure are:— 

Fig. I. AAA, (AAl), EAE, (EAO), All EIO. 

Fig. II. AEE, (AEO), EAE, (EAO), AOO, EIO. 
Fig. Ill AAl, All, 0/40, EAO, IAI.EIO. 
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Fig. IV. AAI, AEE, (AEO), EAO, IAl t EIO. 

The moods in brackets are derived by subalternation 
from those which immediately precede them. The 
following points may be noted in the above table •— 

1. AAA is valid only in Fig. I. (2) EAE is valid 
in Figs. I and II, (3) EAO and EIO are valid in all Figs. 
(4) All is valid only in Figs. I and III. (5) AEE and 
AEO are valid in Figs .II and IV. (6) >400 is valid only 
in II and OAO only in Fig. III. (7) IAI is valid in Figs. 
Ill and IV. (8) AAI is valid in Figs. I, III and IV. 
(9) Except the moods AAA, A00 and OAO all others 
are valid in more than one figure; whereas each of these 
three moods is peculiar to its own figure ; i.e., AAA is 
the typical and peculiar mood of Fig. I; A 00 of Fig. 
II and OAO of Fig. III. (10) Fig. I proves all sorts of 
conclusions (A,E t I and 0). In Fig. II all the conclu¬ 
sions are negative (E and 0). In Fig. Ill all the 
conclusions are particular (/ and 0). Fig. IV proves 
all conclusions except A. ' 

§V. Subaltern Moods and Strengthened Moods/ 
In the four figures we have come across five moods ' 
derived by subalter nation; viz., AAI and EAO in‘ Fig. 

I, AEO and EAO in Fig. II, and AEO in Fig. IV. In 
each of these five cases we have drawn particular con¬ 
clusions from universal premisses which could quite 
legitimately yield universal conclusions ; i.e., from the 
(possible) universal conclusion we have drawn a particu¬ 
lar conclusion by a process of subalternation (=if the 
universal is true, the particular must be true). These 
subaltern moods are also called weakened moods because 
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in them we have drawn conclusions weaker in quantity 
than those permitted by our premisses. 

A strengthened mood , on the other hand, is one in 
which “ the same conclusion can still be obtained 
although for one of the premisses we substitute its sub¬ 
altern ”. It is a syllogism “ with an unnecessarily 
strengthened premiss.” (Keynes). 

For example, AAl in Fig. IV. J \\\ p j s M. 

In this syllogism, if we weaken the { Al l M is S. 
major premiss we can still derive the (. .Some S is P 

same conclusion ; e.g., Some P is M 

All M is S 
.'. Some S is P 

Similarly, EAO in Fig. Ill is a strengthened mood 
Here we can draw the same conclusion 
if we weaken either major or minor pre¬ 
miss ; e.g., M o P M e P 

_MrtS_ M i S 

:.sop .*.s o p 

There are two strengthened moods in each Jig tire ; i.c. 
AAl and EAO in Fig. I ; EAO and AEO in Fig. II; 
AAl and EAO in Fig. Ill; and AAl and EAO in 
Fig. IV. 

Thus “ every syllogism in which there are two 
universal premisses with a particular conclusion is a 
strengthened syllogism with the single exception of 

AEO in Fig. IV.” (Keynes). 

Mnemonic Lines.—Each valid mood in the four 

• • 

figures has been given a technical name by which it is 


f M c P 
< _ M a S 
l" ?.SoP 
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known to logicians. These names were invented by 
Mediaeval Logicians for purposes of convenience in the 
identification of the various moods. For example, the 
mood ElO is valid in all figures, but in each case its 
form as a syllogism is different. We require a name 
for each of these different forms ; hence, in Fig. I we 
call it Ferio, in Fig. II Festino , in Fig. Ill Fcrison, 
and in Fig. IV Fresison. The Latin verses which contain 
the names of the various moods are : 

Barbara Cel avert, Dam Ferio, priori* ; 

Cesare, Camestres, Festino Baroko secmulac : 
Tertia Daraptf, Disamis, Datisi, Felapton, 
Bokardo, Ferison habet: Quarta insupcr 
addit Bramanti/>, Camencs, Dimaris, Fesapo, 


Fresison. , » 

The names of the subaltern moods are not given 
in these verses but they can be derived very easily. Fo$,> A 
example, from Barbara we can derive Barbari ; frohfr 
Cclarent, Celaront; etc. 

The names, as printed in the verses quoted above, 
should be remembered by the student. Each name 
has three vowels (out of A, E. I and 0) in it, and these 
represent the propositions which form that syllogism. 
The first vowel represents the major premiss, the 
second the minor and the third the conclusion : e.g., 
Barbara means the mood AAA in Fig /; Camestres 
the mood A EE in Fig. II, Camenes, the mood A EE 
in Fig. IV, etc. The other letters of these names 
also have some significance which will be made clear 
in the next chapter (on Reduction). 
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§ VII. Determination of the valid moods of 
each Figure by General Reasoning.—We have already 
discovered the eleven moods which are valid according 
to the eight rules of the Syllogism, and by testing each 
of these moods in each figure we have also discovered 
that out of the eleven only six are valid in each figure. 

A second and more logical method of finding 
out whether a certain mood is or is not valid in any 
particular figure, is to examine by general reasoning 
the structure of that mood. A few examples will 
suffice to illustrate this method :— 

(1) In which figure can AAA be valid ? The 
conclusion (always of the form S—P) is all S is P. 
Both the major and minor premisses are universal 
affirmative {i. e. A’s). Hence the subjects of both will 
be distributed. Now, S is distributed in the conclusion; 
it must, therefore, be distributed in the minor premiss 
(Rule 4). Hence, the minor premiss must be all S is M. 
The middle term is not distributed in this premiss; 
it should, therefore, be distributed in the major (Rule 
3). The major premiss should thus be all M is P. 

All M is P. 
All S is M. 
/.All S is P. 

2. AEE. The conclusion is No S is P, distri¬ 
buting both S and P. They should, therefore, also be 
distributed in the premisses. The major premiss, A, dis¬ 
tributes the subject only, and that must be P (since P is 

/ 

distributed in the conclusion). The minor premiss, E, 
distributes both terms (S and AI). Hence we can have 


Hence the required syllogism will be— 
But this is the first figure. Hence AAA 
is valid only in Fig I. 
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both No S is M and No M is S. We hive thus only 
one possible major premiss and two possible m.nor 
The rules (3 and 4) being satisfied, two syllopsms result. 


r All P is M. Fig. IV 
) No M is S 


Fig. II. All P is M \ 

No S is M i and * --- 

(Camestres).'.N^SiI7 I UNo S is P (Camenes) 

The mood AEE is, therefore, valid in Figs. II and IV. 

3. ElO. The major premiss, E , distributes both 
terms, and the minor, /, none. In the conclusion, Some 
S is not P, P is distributed. It should, therefore, be dis¬ 
tributed in the major premiss, E, which can be No M is 
p or No P is M. In both cases not only P but also M 
is distributed (Rules 3 and 4). S in the conclusion is 
not distributed and we mid not bother about it. The 
minor premiss can, therefore, be both Some S is M and 
SomeM is S. We have, thus, two majors and two 

minors, and by joining them we can get four valid 

« 

syllogisms 


NoMisP NoPisM 
Some S is M Some S is M 


No M is P 
Some.M is S 


No P is M 

#• 

Some M is S 


.’. Some S is 
not P 
I (Ferio) 


Some S is 
not P 

II (Festino) 


Some S is 
not P 

III (Ferison) 


.\ Some S is 
not P 

IV (Fresisoii! 


The mood ElO is valid in all figures. 

4. OAO. The conclusion is Some S is not P. 
Here P is distributed. .'. It must be distributed in the 
major premiss, which being 0 distributes its predicate 
only. Hence the major premiss should be Some M is 
not P. Here M is not distributed. But it must,’ be dis¬ 
tributed at least once (Rule 3). .'.It must be distributed 
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in the minor, A, which distributes its subject only. 
.’. The minor—.4// M is S. The syllogism :— 

Some M is not P \ P'ig. III. 

All M i s_S [ -=(Bokardo) 

.’. Some S is not P. j 

5. EAE. The conclusion, No S is P, distributes 
both terms. Since S is distributed in the conclusion it 
must also be distributed in the minor premiss, A, which 
distributes the subject only. Hence the minqr=i4// S 
is M. The major premiss must distribute both P (which 
is distributed in the conclusion) and M (which is not dis¬ 
tributed in the minor). The major, E, distributes both 
terms and can be both No M is P and No P is M. We 
have, thus, two possible majors and only one minor pre¬ 
miss. Combining them we get, . 

Fig I No M is P Fig. II No. P is M EAE is thus 
All S is M All S is M . .valid in Figs. 

.'. No S is P .’.No S is P I and II. 

Out of the eleven legitimate moods, AAA, ( AAI ), 
EAE, ( EAO ),- NEE, AEO), All, AOO, EIO, OAO, 

JAI, we have examined the first, third, fifth, ninth and 
the tenth by general reasoning. The student should 
now try the remaining moods in a similar manner and 
satisfy himself in which figures they can be valid. 

§ VIII. Determination of the Valid Moods of 
each figure by means of the Special Rules of that 
Figure.—We have seen that the arrangement of terms 
in a syllogism depends on the place which the Middle 
Term occupies in the two premisses, viz., 
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Fig. I M— 
S— 


P Fig. II P—M Fig. III. M- 
M S—M _M 


* Q 

• * *— 


-P 


• S-P 


P Fig IV P-M 
•S M—S 

■ s-p s-p 


If we now examine the structure of each figure, we shall 
find that it obeys laws which are to some extent differ¬ 
ent from the laws of the other figures. These are called 
the Special Rules of that figure. These special rules 
can tell us which of the legitimate eleven moods are 
valid in which particular figure. 

Special Rules of Fig. I.—The conclusion 
can be either affirmative or negative. If it is S—M 

affirmative, then both the premisses must be [ S—P 
affimative. But if the conclusion is negative, then P is 
distributed in it, and must, therefore, be distributed in 
the major premiss {Rule 4). The major premiss would, 
then, be negative, because only negative propositions dis¬ 
tribute their predicate. Since the major premiss would 
be negative {i.e ., when the conclusion is negative), the 
minor must be affirmative. Thus whether the conclusion 
be affirmative or negative, the minor premiss is always 
affirmative. 

Since the minor premiss is affirmative, M is not dis¬ 
tributed in it. But it must be distributed at least once 
{Rule 3). It must be distributed in the major 
premiss where it is subject, i.e., the major premiss 
must be universal. 

Rules of Fig. I: The major premiss must always 
be universal and the minor always affirmative. 
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Special Rules of Fig. II.—Here they-; 

Middle Term is predicate in both the pre¬ 
misses. It must be distributed at least once. 

One of the premisses must , therefore, be nega¬ 
tive, because by having both premisses affirmative we 
cannot distribute M. (We cannot distribute the middle 
term twice in this figure because then we should have 
two negatives which is not allowed). 

Again, since one of the premisses must needs be 
negative, the conclusion also will be negative (Rjde 6) 
and P will be distributed in it. Hence P must be dis¬ 
tributed in the major premiss ( Rule 4) where it is 
subject. The major premiss must be universal. 

RulesofFig.il.—The major premiss is always 
universal and one of the premisses must be negative. 

Special Rules of Fig. III.—The conclu-/ ^_p 

sion can be either affirmative or negative. If I 
affirmative, then both the premisses must be 
affirmative. If negative, then P would be 
distributed in the conclusion and should, therefore, be 
distributed in the major premiss, i.e., the major premiss 
would have to be negative. Consequently, the minor 
premiss would be affirmative. Thus whether the conclu¬ 
sion be affirmative or negative, the minor premiss would 
always be affirmative. 

Now, since the minor premiss is bound to be affirma¬ 
tive, S will be undistributed in it (because affirmative 
propositions do not distribute their predicate). Hence S 
should remain undistributed in the conclusion ; i.e., the 
conclusion must be particular. 
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Rules of Fig III.—The minor premiss is always 
affirmative and the conclusion is always particular. 

Special Rules of Fig. IV.—The conclu¬ 
sion can be either affirmative or negative. 

(i) If the conclusion is negative, then P 
is distributed in it, and should, . •, be distri¬ 
buted in the major premiss, i.e., the major premiss 
should be universal. 

If the conclusion is affirmative, then (a) the major 
premiss is affirmative and also (6) the minor premiss is 
affirmative. 

Now (ii) if the major premiss is affirmative, M will 
be undistributed in it and should, therefore, be distribut¬ 
ed in the minor; i.e., the minor should be universal. 

(Hi) Again, if the minor premiss is affirmative , S is 
undistributed in it. It should remain undistributed 
in the conclusion (where it is subject). Hence the con¬ 
clusion should be particular. 

Rules of Fig. IV .—(*) If the conclusion is negative, 
the major premiss is universal, (ii) If the major premiss 
is affirmative, the minor is universal. ( iii ) If the minor 
premiss is affirmative, the conclusion is particular. 

Let us now determine (in the light of these Special 
rules) which of the eleven moods are valid in which 
figures. The moods are AAA, (AAP, ABE , (ABO), 
EAE, (EAO), All, AOO, ElO, 1AI, and OAO. 

(a) Fig. I demands an affirmative minor premiss 
and a universal major. Hence AAA, (AAD, EAE 
(EAO), All, EIO are valid. 

• W Fig. II demands a universal major and one 


P—M 
M—S 

S-P 
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negative premiss. Hence EAE, ( EAO ), AEE, (AEO), 
EIO, AOO are valid. 

(c) Fig. Ill demands an affirmative minor and a 
particular conclusion. Hence AAI, All, EAO, EIO, 
IAI, iOAO) are valid. 

(d) The rules of Fig. IV are satisfied by the follow- 

ing moods AAI, AEE, (ABO), EAO, EIO, IAI. Rule 

(,') is satisfied by 2, 3, 4 and 5 ; Rule (it) by 1, 2, 3 and 

6, and Rule (Hi) by 1, 4, 5 and 6. 

Note— It will be observed that only six moods are 

valid in each figure and that only two moods, EAO and 

EIO, are valid in all figures. 

§ IX. Characteristics of the Four Figures : 

pig, I.—(1) This figure corresponds directly with 
the Dictum de omni et nullo. Further, in it the subject 
and predicate of the conclusion are also the subject and 

predicate of the premisses. 

(2) The terms of the syllogism (S—M—P) m this 
figure occupy the same place which they do in our 
thought. In other words, this figure allows ordinary 
thought to be expressed in its most natural and emphatic 

form ; e.g. S is M and All M is P. . • S is P. 

(3) A look at the valid moods of this figure shows 
that every kind of conclusion ( A,E,I,0) can be proved in 
it. This is not possible in any other figure. Hence, 
also, we find that every sort of conclusion which is proved 
by the other figures can be proved in it. Aristotle, there¬ 
fore, called it the Perfect Figure. .. 

(4) It is the only figure which yields A as a con¬ 
clusion. Its mood Barbara gives us the most important 



FIGURES ANl) MOODS 



syllogism in Aristotalian Logic'. We shall also find 
(Chapter on Reduction) that given the mood Barbara 
we can deduce any other syllogistic mood from it by the 

processes of Immediate Inference. 

(5) This figure is suited to the proof of the proper¬ 
ties of a thing. (Lambert). 

(6) Since most scientific laws either are or can be 
put into the form all S is P, and since Barbara is the 
only mood which can prove such a conclusion, it is called 
the perfect or the scientific mood. (For the above- 
mentioned reasons, Fig. I is regarded as the best figure). 

(7) If we leave out of consideration the two subal- -J, 
tern moods of Fig. I and combine the remaining four \j 
moods in one scheme, we have (according to Keynes): J , 

All M is P (or is not-P) D * 

All (or Some) S is M. _ • 

.*. All (or Some) S is P (or is not-P). 


{Note .—All M is not-P = No M is P). 


i.e. All M is P All M is P No M is P No M is P 

All S is M Some S is M All S is M Some S is M 

.'.A11S is P .'.SomeS is P /.NoSisP .'.Some S is not P 


Fig. II.—Only Fig. I conforms directly to the 
Dictum. Other figures do so only indirectly. Hence 
some logicians have prepared Dicta or Canons for each 
of the remaining three figures. 

(1) Take the four moods of Fig. II (leaving out the 
subaltern moods) :— 


Camestres 

P a M 
S <j M 


Cesar e 
P e M 
S a M 

:.scp 


Baroko 
Per M 
So M 

/.So P 


Festino. 

P e M 
Sr M 


/StfP 


«S o p 
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Combining them in one scheme (Keynes), we have 

All P is M (or is not-M). 

So me (o r all) S is not-M (or is M) 

ASome (or all) S is not P. 

Note— All-not=None, All P is not-M—No P is M. 
In the light of this scheme, the Dictum fur Fig. II 
is, “ If a certain attribute can be predicated, affirmatively 
or negatively, of every member of a class, any subject of 
which it cannot be so predicated does not belong to that 
class ” (Keynes). Or, “ If a whole class is included in, 
or excluded from, a second class, the same relation holds 
good with respect to each part of that class.” 

(2) AlltheconclusionsinFig.il are negative. It 
has, therefore, been called the exclusive figure because 
it is suited to the proof of the distinctions or differences 

between things. (Lambert). 

Fig. III. Its moods are 

Darapti Datisi Felapton Ferison Disamis Bokardo 

M a P M a P M e P M ^ P M ' M 0 v 
MflS M i S M a S M i S M a S JAa* 

,'.S i P AS i P AS o P AS o P AS i P .'.S o P 

(1) Combining them in one scheme, (Keynes), we 

have—Some (or all) M is not P (or is P) 

All (or some) M is S __ 

.'.Some S is not P (or is P) 

(2) The Dictum for Fig. Ill is: “ If one attribute 
can be affirmed while another is denied of a class, 
either the affirmation or the denial being universal, then 
the former attribute is not always accompanied by the 
latter.”(Keynes). Or, “Two terms which contain 
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a common part partly agree ; or, if one contains a part 
which is excluded from the other, they partly differ.” 

(3) Fig. Ill proves only particular conclusions. 

(4) Since particular propositions are exceptions to 
universal propositions, Fig. Ill may be regarded as 
valuable in disproving the position of a disputant who 

has asserted a universal proposition. 

Fig. IV. (1) Aristotle recognised only the first 

three figures. Fig IV is attributed to Galen and is 
known as the Galenian Figure. 

(2) The position of terms in this figure shows it to 
be the complete opposite of Fig. I, and since in big. I 
thought is expressed in its most direct form, in Fig. 
IV this directness is entirely lost and in its stead an 
involved mode of expression is introduced. For this 
reason some logicians have entirely rejected it. 

1 (3) This figure, however, is useful in its own. way, 

because it yields “ conclusions which are not directly 
obtainable from the same premisses in any other figure.” 

(4) For the sake of completeness, too, it is necessary 
to include it in our list of figures. 

(5) It is useful for the discovery or exclusion of the 
species of a genus. (Lambert). 

(6) But its moods cannot be summed up in one 
comprehensive scheme. ' 

(7) W. E. Johnson has formulated the following 
canon for this Fig.:—“ Three classes cannot be so 
related, that the first is wholly included in the second, 
the second wholly excluded from the third, and the 
third wholly or partly included in the first.” 
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Exercises. 

(1) What is meant by the Figure anil Mood of a Syllogism? 
How many Figs, are there? Why? 

(2) How will you find out the valid moods of each figure? 
Enumerate the various methods. 

(3) Determine the valid moods of the four figures by the 
application of the eight rules of the Syllogism. 

(4) What rules, if any, are violated by the following 
moods •—AEA, IAA, AIA, EIE, AAA, EAE, 1EA, IIA, AEI. 

(5) Why is the mood 1EO invalid in all the figures of the 
Syllogism ? 

Are there any moods which are valid in all ligures? 
hind them and shew why they are valid. 

00 1 he mood AAA is valid only in Fig. I. Why? Shew 
which rules are violated by it in the other three ligures. 

fS) («) What is (1) a Subaltern mood, (2) a Strengthened 
mood? Distinguish between the two. ( b ) Mention the streng¬ 
thened moods of each figure and shew in each case why it is 
‘ strengthened ’. 

t^) What are the mnemonic lines? Are they of any use? 

llO) f ind out by general reasoning in which ligure or 
figures the following moods are validAAA, A EE. EAO. 
EiO, OAt), AGO, AAI. 

til) Find out by general reasoning in which ligures and 
moods the conclusion E can be proved. 


Solution E being Universal Negative, the premisses must 
be either AE or EA. Thus the possible moods are AEE and 
EAE. The mood AEE is valid i The mode EAE is valid in 


in Figs. 2 and 4 
Pa M 

M e S or S e M 


Figs. 1 and 2:— 
P e M or M e P 

S a M _ 

S e r 


[•‘.SeP 

llelice the conclusion E call be proved in Figs. 1, 2 and 4. 

(12) Find out the special rules of each ligure. 

(13) If the minor premies of a valid syllogism is negative. 
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what can you say about the position ol terms in the major 

P "al) What can yon say about a syllogism in which one 

premiss is particular negative? nrA . 

(LB) Shew that in the first and fourth fibres nether „re 

miss can be particular negative. 

C16) What are the special or peculiar moot s 01 ’ 

second and third figures? Why are they peculiar to the. 

All rational animals are tool-using, (6) No irrational 
animals are civilised; (c) Some who are non-civilised are not 

tool-using; (d> Not all those who are tool-using are non- 
civilised 

Do (c) and (d) follow from (a) and (») ? (Use 'eduction ’ to 

reduce them to proper form to make a syllogism). 

(18) Shew that 0 cannot stand as premiss in Fig. 1, as major 
in fig. 2. as minor in fig. 3 and as premiss in fig. 4. 

(19) Two valid syllogisms in the same figure have tno 
same major, middle and minor terms and their major premisses 
are sub-contraries; determine-without reference to the 
mnemonic verses-what the syllogisms must be. 

(20) Prove in the mood Datisi (Fig. tf> that ‘Some politic 

ians are liars’. , . 

Solution We know the minor and major terms, hut 

have to find a middle term. Wo know the premia end »!>» 

figure. Our data are 

All M are liars. 

Some M are politicians. 

.‘.Some politicians are liars. 

Let M=tale-bearers 

The syllogism isAll tale-bearers are liars; some tale¬ 
bearers are politicians; some politicians are liars. 

(21) Supply premisses to prove the following conclusions 

in the figures noted against them 

(a) Some logicians are not good reasoners (Fig. 3), (b) Not 
all mangoes are sweet (Fig. 2), (c) All knowledge is valuable 
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(Fig. l),(d) No tale-bearers are to be trusted (Fig. 1), (c) Some 
.logs are very intelligent (Fig. 4), (/) Some men are wise 
lFig- 3), (g) No angels are men (Fig. 2), (A) No angles are men 
(Fig. 4). • 

(22) Given that the middle term is distributed twice in 
the premisses of a syllogism, determine by general reasoning 
in what different moods it might possibly be. 

(23) Prove that if the conclusion is a universal proposition 
the middle term can only be distributed in one of the pre¬ 
misses. 

(24) Examine the following arguments. Throw them into 
logical form where necessary and point the fallacy, if any:— 

(a) Is a stone a body ? Yes. Is not an animal a body? 
Yes. Are you an animal? Yes. You are a stone. 

(A) None but mortals are men. Monarchs are men. 

.'. Monarchs are mortal. 

(c) Rational beings are responsible for their actions; 
brutes not being rational, are therefore exempted from res¬ 
ponsibility. 

(d) Immoral companions should be avoided : but some 
immoral companions are intelligent persons : so that some 
intelligent persons should be avoided. 

(e) You must love your enemies, for he who loveth God 
must love His creatures, and your enemies are His creatures. 

(25) State the Canons of Figs. 2, 3 and 4. 

(26) What are the special characteristics of each figure? 

(27) Why is Fig. 1 called the Perfect Figure ? 
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CHAPTER XIV. V 

THE REDUCTION OF SYLLOGISMS. 

§ I. Introductory.— According to Aristotle the 
basis of the Syllogism is the Dictum dc omni ct nullo, 
and since only the first figure conformed directly to this 
Dictum, he called it the Perfect figure The remaining 
figures were, therefore, imperfect: the fourth figure was 
not recognized by him at all. The question was, ‘ how 
can one be sure that the conclusions obtained in these 
so-called ‘ imperfect ’ figures are really valid ’ ? We 
know, of course, that the moods of Figs. 2, 3 and *1 
do not violate any rule of the Syllogism, but our 
certainity of their entire efficiency as modes of argu¬ 
mentation (according to the Aristotalian criterion) can be 
ensured only if we can show that they too conform 
to the Dictum. For this purpose one had show that 
a mood in any one of these ‘ imperfect ’ figures could 
(by a little effort) be transformed into a mood of Fig. I. 
The validity of the (original) conclusion would thus 
be certified. As the Dictum covers all the moods of 
Fig. I it is only necessary to transform each of the 
‘ imperfect ’ moods into some one mood of Fig. I. 

Now, Reduction is the process by which a syllogism 
(or mood), in any one of the imperfect figures is trans¬ 
formed into a mood of Fig. /. 

Kinds of Reduction .—Reduction has two forms, 
Direct and Indirect. Direct Reduction consists in taking 
a mood of the ‘ imperfect ’ figures and transforming it 
int) a mood of Fig. I by the processes of conversion, 



184 


DIRECT REDUCTION. 


obversion and transposition of premisses. Thus we 
prove that the conclusion in the original syllogism was 
valid and that the same conclusion follows when the 
original premisses are re-arranged in the form of a mood 
of Fig. I. 

Indirect Reduction consists in proving that the con¬ 
tradictory of the original conclusion would be false and 
that hence the original conclusion was quite valid. 
Indirect Reduction is also called reductio ad absurdum 
because we prove that when we suppose the original 
conclusion to be false, we are reduced to an absurdity, 
/. e., self-contradiction; or that our new position becomes 
impossible to maintain (reductio ad impossible). 

§ II. Direct Reduction. —This method is succintly 
summarized in the well-known mnemonic verses— 
B4RB4R4, CEL4RENT, D4R/7, FERIO prioris; 
CES4RE, C4MESTRES. FEST/XO, BAROKO 

secundae: 

Tertia BA R4PT7, D/S4M/S, D4T/S/, FEL4PT0N, 
BOKA RD4, FER/SON habet: Quarta insuper addit 
BR4M4NT/P. C.4 MENUS,. D/M4R/S FES4P0, 

FRES/SON. 

Explanation: —(1) The names of the various 
moods are in capitals. The subaltern moods are not 
mentioned at all because they can be easily deduced ; 
esg., from Barbara, Barbari. 

(2) Each mood is shown by the vowels 4,E,/,0. 
These vowels are put in the proper syllogistic order, i. e., 
major premiss, minor premiss and conclusion; e.g., 
Celarent=EAE. 
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(3) The names of the Fig. I-moods b?gin with 
B, C, D and F, and every mood of the remaining three 
figures also begins with some one of these letters. 
This signifies that any mood of Figs. 2, 3 and 4 is to 
be reduced to that mood of Fig. I which begins with 
the same letter; e.g., Camestres is reduced to Celarent , 
Darapti to Darii, Fel apt on to Ferio, etc. 

(4) The letters /, n, r, t (and b and d when not 
initials), are meaningless. 

(5) The letter s signifies that the proposition after 
which it occurs is to be simply converted. Thus in 
reducing Cesare (to Celarent ) its major, E, is to be simply 
converted. 

(6) p signifies that the proposition after which it 
occurs is to be converted per accidens {i.e., by limita¬ 
tion) ; e.g., in reducing Fesapo (to Ferio) its minor 
premiss, A , is to be converted per accidens. {s or p at 
the end of a mood signify that the conclusion obtained 
bv reduction is to be converted, simply or per accidens, 
as the case may be). 

(7) m signifies that the proposition after which it 
occurs is to be transposed, i.e,, if it was major premiss 
in the original syllogism, it should become minor in the 
new one, and if it was minor in the original syllogism, 
it should be major in the new one; e.g., in reducing 
Camestres (to Celarent ) its premisses AE change into EA. 

(8) k signifies that the mood (which contains it) 
cannot be reduced directly if we employ only the pro¬ 
cesses of conversion and transposition of premisses. But 
if we use obvershm, then Direct Reduction is possible. 
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Otherwise, we shall have to use the method of In¬ 
direct Reduction. As Aristotle was averse to the use 
of negative terms (which are inevitable in obversion), 
he reduced Bar oho and Bokardo (in which k occurs) 
indirectly. But if we use obversion, then these moods 
shall have to be given new names, viz., Fabsobo (for 
B.iroko) and Dobsannsb (for Bokardo). Here b stands 
for obversion, i.e., the proposition after which b occurs 

should be obverted. 

Examples of Direct Reduction. 

(/) Fig. 2. Camest res -reduced to Cel a rent. Fig. 1. 



- M e S 
-.Ptf M 


S e P 


P e S- Conv~ S c P. 


The major premiss A becomes minor in the new 
syllogism, and the minor E (which becomes the new 
major) is simply converted. Lastly, the new conclusion 
is simply converted. 

Hi) Fig. 3. Darapti -reduced to Darii. Fig. 1. 

M a P-M a P) The minor premiss 

_ M a S - Conv = S i M ) has- been converted 

S i P S i P per accidens. 

(//'/) Fig. 3. Disamis. The minor A becomes the new 

major and I, the given major (which becomes the new 

minor) is simply converted. The new conclusion is 

next simply converted. 

™ aS Darii. Fig. I. 

P i M 

- Conv .=S i P. 


Disamis M i P 
MaS 
S / P 

{iv) Fig. 4. Camenes 



P i S— 
Celarent. Fig. I. 
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P a M c S 

M e —■-P a M 

;.Sc P .*. P e S- Cowv.=S e P. 

The premisses are transposed and the new conclusion is 
simply converted. 

iv) Fig. 4. Bramantip —reduced to Karbari. Fig. I. 

All logicians are men. _ /All men are rational animals. 

All men are rational animals^" All logicim.s are men._ 


•Some rational animals are logicians . • . All logicians are ratio¬ 
nal animals. 

Co«r=Some rational animals 
are logicians. 

The premisses are transposed and the new con¬ 
clusion is converted per accidens. 

(W) Direct Reduction of Baroko or Fabsobo. Fig 2. 

P a U—obv=P e M'-Co/iv.=M' c P \=Ferio. 

-SoM - obv. —S i M f I Fig. I. 

* * S 0 r S o P 

The given major A, is first obverted and then converted, 

and the given minor is obverted. (Non-M=M'). M' 
is the new middle term. 

(m) Direct Reduction of Bokardo or Djbsamosb. Fig. 3. 

H 0 _M a S (Darii) Fig. I. 

a S \obv =M / P'-conr — P' i M 
.-.SoP .\P'/S 


Conv=S i P'=06v=So P 
The premisses are transposed: the given major, 0 
(which becomes the new minor) is first obverted and 
then converted, and the new conclusion is first con¬ 
verted and then obverted. (non-P-P'; and non- 
non-P=P), 
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Concrete example of Bokardo ( Dobsamosb). 


Some men are not wise 

All me n are rational anim als _._ 

Some rational animals are not wise 


All men are rational animals. 
^ Conv of o&v=Some non-wise 


are men. 


• .Some non-wise are 
rational animals. 

Conr=Some rational animals are non-wise. 
O&i—Some rational animals are not non-non-wise. 
=Some rational animals are not wise. 


§ III. Indirect Reduction. —This process was speci¬ 
ally devised for the reduction of Baroko and Bokardo 

• 

(which cannot be directly reduced to Fig. I without the 
use of negative terms, i.e., without obversion). Indirect 
Reduction consists in showing that if we believe the 
conclusion in an ‘ imperfect ’ figure to be false (when 
the premisses are true) we are reduced to absurdity 
(viz., to self-contradictionk Hence, we conclude that the 
original conclusion must be true (because to suppose it 
false leads to a contradiction). In order, however, to 
certify the truth of our conclusion an appeal to the 
Dictum (i.e., to Fig. I) is necessary. 

(. i ) Let us take Baroko (Fig. 2\ ( P ^ M 

We have to prove that if the premisses are { - | 
true, the conclusion arrived at in Fig. 2, is ( 
also true. 

For, suppose it (S o P) to be false ; then its con¬ 
tradictory, S a P must be true. Since the premisses 
are given as true and S a P is now supposed as true, 
we have three propositions true together ; viz., (1) P a 
M, (2) SoM and (3) S a P. Now join the third and first 
of these propositions to make Barbara, yielding the 
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conclusion (4) S a M. But S a M is the contradictory 
of S o M which (being a premiss) is given as true. Hence 
S a M is false. Therefore, either the syllogism which 
yields it is false or the premisses are false. But the 
syllogism is Barbara, and one premiss (P a M) is given 
as true. Hence the second premiss (S a P) must be 
false. Hence its contradictory (S o P) which is the 
original conclusion, is true. 

(Hi) Bokardo. Fig. 3. 

We have to prove that the conclusion, ^ ^ ^ 

(S o P) is a valid conclusion from the pre-1 _______ 

misses which are given as true. Por if'- 
fS o P) is not true, its contradictory (S a P) must be 
true. We have, then, three propositions true together , 
viz., M o P, M a S, and S a P. Joining the third and the 
second we have (Barbara \ S a P, M a S,. .M a P. But 
M a P is the contradictory of MoP which is given 
as true. But M a P and M o P cannot both be true : 
it would be absurd. Hence the supposition which leads 
us to this absurdity must be false, i.e., S a P is false. 
/.Its contradictory, S o P (the given conclusion) is true. 

Note .—This proof is slightly different from and more 
brief than the first, i, e. in Baroko. But the underlying 
idea is the same. 

Concrete Examples. 

(iii) Fcstino. Fig. 2. 

Given the No mathematicians are stupid. 2:. (1) 

Some men aie stupid. I. (2) 

premisses as /.Some men are not mathematicians. 

true, we have[ 0 . (3) 

to prove that the conclusion (in Fig. 2) is also true* 


190 INDIRECT REDUCTION. 

Suppose that it is not; then its contradictory (4) " All 
men are mathematicians’ must be true. We have, then, 
three propositions (1) (2) and (4) true together. If, now, 
we join (1) and (4), we have Cclarent, yielding the con¬ 
clusion (5) ' No men are stupid.’ But (5) contradicts 
Kl) which is given as true. Hence (2) and (5) must 
both be true, but this is impossible (being contradic¬ 
tories). Hence the supposition which has led us to this 
contradiction must be false; i.e. ‘ All men are mathe¬ 
maticians ’ is false, and its contradictory, ‘ Some men 
are not mathematicians’ (the original conclusion), is true. 

iiv) Bramantip. Fig. 4. 

Given the I A —All ice particles are crystels. (1) 
two premis-J A —All crystels are manysided. (2) 
ses as true, 1 / .‘.Some manysided (objects) are ice 
we have to l ^ particles. (2) 

prove that the conclusion also is true. For, if it is not, 

then its contradictory (4) ‘No manysided objects are 
ice particles ’ must be true. We have then three pro¬ 
positions which are true together; viz. (1) (2) and 

(4) . Now, if we join (4) and (2), we have Cclarent 
yielding the conclusion (5) ‘ No crystels are ice particles’ 
or‘No ice particles are crystels’ (by Conversion). Now 

(5) is the contrary of (1) which is given as true. Hence 
(5) and (1) must both be true. But this is impossible, 
because (1) being given as true its contrary (5) must 
be false. Hence the supposition which has led us to 
this absurdity {viz., that two contraries are true) is 
false; i.e., ‘no manysided objects are ice particles’is 
false. .'.Its contradictory ‘ some manysided objects are 
ice particles ’ (the original conclusion) is true. 
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IV. Is Reduction necessary ?—Opinion among 

logicians is divided on this point. Some hold that since 
the basis of theSyllogism is the Diotumde omni ct nulla , 
and since only Fig. I conforms directly with this 
Dictum, we must prove by Reduction that the moods 
of the other three figures are also valid. To say merely 
that these moods do not violate any rule of the 
Syllogism is not enough: we should also show that they 

are merely different statements of the moods of Fig. I 
which follow directly from the Dictum. 

Others, however, hold that Reduction is both 

unnecessary and unnatural. 

It is unecessary , because 11) Figs. 2, 3 and 4 have 
their own independent status and their moods lire really 
distinct and valuable modes of thought. 12) The Dictum 
of the first figure is not the only self-evident axiom of its 
kind; in fact, independent dicta can be formulated for 
each of Figs. 2, 3 and 4. tSee last Chapter). (3) The 
validity of a mood does not depend on any dictum. A 
dictum is ‘ useful as a generalization of the syllogistic 
process but it is neither more nor less self-evident 

than any particular mood. 

Reduction is regarded as unnatural because it ‘often 
involves the substitution of an unnatural and indirect 
fora natural and direct predication.’ 

There is great force in these objections, but we may 
conclude that though Fis. 2, 3 and 4 have their own 
independent status and value as distinct modes of 
thought, yet (1) Reduction is a valuable procedure by 
which the inherent oneness and the mutual relation - 
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ships of all syllogistic moods are brought into pro¬ 
minence ; and (2) it is a very useful logical exercise. 

§ V. The Primacy of Barbara.— Barbara has 
been regarded as the type of all syllogism because (1) 
not only is it the best exhibition of the Dictum, but also 
because (2) in it the minor, middle and major terms occupy 
the same place which they do in ordinary thought. 
We have now to show that (3) every mood of every 
figure can by some transformation or other be deduced 
jrom it or reduced to it. 

We have seen that every mood of Figs. 2, 3 and 4 
can be directly reduced to some corresponding mood 
of Fig. I. But what sort of relationship exists between 
the moods of this figure themselves ? Are they indepen¬ 
dent of each other or are they various forms of one and 
the same mood ? The answer is that the moods of Fig. 
I are all variations of Barbara ; e.g., 

Barbara= M a P-06v=M e P' - M e P 

S a M _ = S a M — Subaltern=S i M 

Sa P S c P'J ..SoP' 

Celarent. Ferio. 

Barbara. Darii. 

M a P-=M a P] If we obvert the 

S a M—Subaltern —S i M major premiss of Bar- 
7 . S a P Do A Si Pj bar a we get Celarent • 

if we weaken by subalternation the minor premiss of 
Celarent, we get Ferio ; and if we weaken by subalterna¬ 
tion the minor premiss of Barbara, we get Darii. 

Let us now deduce from Barbara all those moods 

which yield an Zs-conclusion . 
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liar bar a Cclarint C'csure 


Contest res 


Came ties 


M n P— M e V'-Conr, 


S a M- S a M- 

7.S a P /. S c P' 


-P' c y[-n(,r= P ’a M'-— P' a M' 

=S n M- (tbr= S c M'— Com—M' c 8 

S c P' .'.S e P' S c P' 


In each case the /‘-conclusion IS—P') can, by obversion, 
be changed into the original A -conclusion (S a P). 

Let us deduce the moods Darapti, Bramantip and 
F rest son from Barbara. 


Barbara M a P — M a Pi In this case ye have 

$ a M-M a S • the simple conversion of A 

S~c i P /. S i pj which is valid only if we 

take it as a C-proposition ; i-c. } S a M—-M a S. The 

classes S and M completely coincide. 

Barbara M a P - S a M (Bramantip) 

S ( f _M_——M a P 

/. •• P i S- Conv- S / P 


Barbara M a P-06v-M « F'-Ctow. *P* a ^p rcsisoll . 
S a M - 'tonv.=_Mj b 

.’. S a P S o P' 

In a similar way, the remaining moods can be deduced 
from Barbara. 


§ VI. Relationship between Figs. 1. 2 and 3.— 

The American Philosopher, C. S. Pierce, explained the 
mutual relationship of these figures (rejecting the fourth 
as only of secondary importance) in the following way: 
The typical mood of Fig. I is Barbara , 

The do. do. of Fig. II is Baroho, and 

The do. do. of Fig. Ill is Bokardo. 

How are these three moods related ? Take Barbara. 
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^ —All M is P—■ Rule Barbara 
-4 — Al l S i s M- - Case 

A .. AH S isT*- application of Rule to Case. 

The major premiss is a general proposition which ex¬ 
presses a rule or law like ‘ all men are mortal.’ The 
minor premiss represents a special case, e.g., all Chinese 
are men which comes under this rule. In the conclusion 

the rule or law is applied to that case • ‘ all Chinese are 
mortal.’ 

Suppose we deny or contradict the conclusion, i.e., 
we deny the application of the Rule to the Case, but ac¬ 
cept the Rule as valid. What is the result ? We shall 
have to deny the Case as a necessary consequence 
A—All M is P- Rule 

_Q— Some Sjs not P- Denial of application of Rule 

• • O —Some S is not M- Denial of Case. to Case. 

This is Baroko in Pig. 2. If we accept that ‘all men 
are martal ’ and deny that ‘ all Chinese are mortal ’ (i.e., 
assert that some Chinese are not mortal’), then we shall 
have to deny that ‘ all Chinese are men ’, (i.e. we shall 
ha\e to assert that some Chinese are not men’). 

Suppose, now, that we deny or contradict the appli¬ 
cation of the Rule to the Case but accept the Case. 

What follows ? *Ve shall have to deny the Rule as a 
necessary consequence:— 1 

O—Some S is not P- -Denial of application of Rule 

--M-S k M.- Case. tu Case. 

O Some M is not P - Denial of Rule. 

This is Bokardo in Fig. j. If we deny that ‘ all Chinese 
are mortal (i.e., accept that ‘ Some Chinese are not 
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mortal') and accept that * all Chinese are men \ we shall 
have to deny that ‘ all men are mortal ’ (U\, assert that 

‘ some men are not mortal ). 

To sum up : If Barbara is the application of a 
Rule to a Case, then Baroko consists in the acceptance 
of the Rule but the denial of its application to the Case 
Heading to denial of the Case), and Bokardo consists m 
the acceptance of the Case but the denial of the applica¬ 
tion of the Rule to it (leading to the denial of the Rule'. 

Exercises. 

-/ (lj What is meant by Reduction? 

What are the two kinds ol ReductionHow do tlie\ 

differ? 

(\) Exphin the significant of the mnemonic names for 

the moods in connection with Reduction. 

(I) Reduce directly the following moods to Fig. I: 

Fcstino, Darapti. Bramantip, Camenes, Camestres, Dimaris. 

Felapton. 

(5) Can you reduce directly the moods Baroko and 
Bokardo to Fig. 1? How ? 

Hi) prove in Figs. II and IV that ‘ No idlers are good cil- 
’ izens' and directly reduce the resulting syllogisms to Fig. I. 

(.7) Reduce indirectly to Fig. I the moods mentioned in (,*. 1. 
(8) Why is Indirect Reduction callud reduction per im¬ 
possible or rcductio ad absurd it m't 

Ijj) State the following argument in a mood of Fig. 8, and 
reduce it, both directly and indirectly, to Fig. I 

Some things worthy of being known are not directly use¬ 
ful, for every truth is worthy of being known, while not 
every truth is directly useful. 

(10) Vs Reduction necessary? What is its use? 

(II) Barbara is regarded as the typical Syllogism. Can 
you show its importance from the point of view of Reduction. 
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(12) Deduce from Barbara all possible valid syllogisms 
which have a particular affirmative conclusion. 

(13) How does C. S. Pierce express the relationship be¬ 
tween Figs. 1, 2, and 3 ? 

Kifl4) Prove in Fig. 3‘ Some men are wise’, ‘Some men 
awshotwise’ and ‘some animals are not faithful’. Reduce 
the resulting syllogisms, both d’rectlyand indirectly, to Fig. 1. 

(15) Prove in Fig. 2: ‘No men are angels’. Reduce the 
resulting syllogism directly to Fig. I. 

, ii 16) ‘All organisms are mortal: all men organisms: .'.all 
meti are mortal’. Draw the conclusion * no men arc non- 
mortal’ from the same premisses (by the help of eduction) in 
Figs 2 and 4. 


197 


CHAPTER XV. 

COMPLEX SYLLOGISMS. 


§ I. Introductory. A complex syllogism is one 

in which one or both premisses are complex propositions 

(hypothetical or disjunctive!: the conclusion mayor may 

not be a complex proposition. There are three chief 

classes of complex syllogisms, ms., Hypothetical. >llof, 

isms, Disjunctive Syllogisms and the Dilemma. 

shall take each of these in turn. 

§11. Hypothetical Syllogisms. These have two 

sub-classes : O') Pure Hypothetical Syllogisms and Of) 

Mixed Hypothetical Syllogisms. 

(,■) A p u re Hypothetical Syllogism is one in which 

both premisses are hypothetical propositions and the 

conclusion, also, is hypothetical, For example, 


If C is D, E is F. 

If A is B , Cis_D. 

/.If A is B, E is F. 

j If the streets are muddy, my clothes will be spoiled. 

{ J? the rain falls , the streets are muddy._ 

\ /.if the rain falls, my clothes will be spoiled. 

In the Chapter on Propositions we have seen that 
hypothetical (or conjunctive) propositions can be easily 
reduced to the categorical form. For example, the 
three propositions of the above-mentioned syllogism 
are all A's and since the antecedent (C is D) of the 
major premiss is consequent in the minor, the mood is 

Barbara (Fig. I.), c.i., All C D is E F. 

All A B is C D. 

/.All A B is E F, 




HYPOTHETICAL SYLLOGISMS. 



Examples of the Pure Hypothetical Syllogism in 
other m()ods:— 


Camestres. If C is D, E is F. 
If A is R, then E is not F. 


If A is R, C is not I) 

Darapti : If C is D, E is F. 

_ If C is D, A \sB. __ 

.'.Sometimes if A is R, E is F. ^.'.Some AR isEF. 


=A11 CD is E F. 

=No AR is EF. 
=No AR is CD. 
= All CD is EF 
= All CD is AR 


If the rain falls, the weather is ’}ol: an 1 if the sun shines 
brightly, the weather is not cool: therefore, if the sun shines 
brightly, the rain is not falling. 


If (or whenever) there is progress in a country, its indust¬ 
ries are found to he flourishing. If there is progress in a 
country, new taxes are imposed. .’. Sometimes if new taxes 
are imposed (in a country) its industries are found to he 
flourishing. 


By reducing the Hypothetical Syllogism to the cate¬ 
gorical form, we can always detect any fallacies that 
might be lurking in it. The same (eight) rules apply to 
all sorts of syllogisms, and the same fallacies occur when 
the rules are violated. The two most common fallacies 
in hypothetical syllogisms are undistributed middle 
and illicit process of the major or minor terms. 
Examples :— 


(1) If A is B, Cis D 
If E is F, C is D 
.-.If E is F. A is B 


(2) If A is B. C isD. (3) If C is D. E is F. 

If E is F, A is no t B. If E is F , A is B 
.•.If E is F, C is not D. If A is B, C is D. 


undistributed middle, illicit major. illicit minor. 


Mixed Hypothetical Syllogisms are those in which 
the major premiss is always a hypothetical proposition 
while the minor premiss and the conclusion are both 
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categorical. There are only two valid moods of this 
type of syllogism, in the first of which (a) the^mmor 
premiss affirms the antecedent of the major and infers in 
the conclusion the affirmation of the consequent of the 
major; while in the other (b) the minor premiss denies 
the consequent of the major and infers in the conclu¬ 
sion the denial of the antecedent of the major. 

(a) The mod us ponens or the Constructive Mood 

If A is B, C is D. ) = All AB is CD. \ 

A is B. } = This is AB. } Barbara 

C is I).) V. This is CD.” I Fig. I. 

The minor premiss affirms that this case is a case when 
‘ A is B The words ‘ this is a case ’ are understood, 
and when we translate them into the categorical form we 
must expressly state them. So also in the conclusion. 

The modus ponens is always Barbara. 

e. g., If the rain falls, the streets are muddy. 

The rain falls. 

.*. The streets are muddy. 


Similarly, 


If A is not B, C is D. 

=All non-AB is CD. 

A is not B. 

= This is non-AB. 

/. C is D. 

This is CD. 


It should be remembered that the quality of a hypotheti¬ 
cal proposition is determined by the quality of its conse¬ 
quent only, i.c., if the consequent is affirmative but the 
antecedent is negative, the proposition is still affirmative 
(c..«, If A is not B, C is D=aff). In the minor of the 
above syllogism, we have affirmed the antecedent of the 
major ; hence it, also, is an affirmative proposition, (The 
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minor will read • This is a case when A is not 13 
or is other than B). 

(6) The modus tollens or the Destructive Mood. 
In this mood the minor premiss denies the consequent of 
the hypothetical major, and we infer in the conclusion 
the denial of the antecedent of the major. 

If A is B, C is I). = All AB is CD.] 

C isjiot D. = This is not CD. r Camestres 

.' A is not B. ! .'. This is not AB. I Fig. II. 

If the min falls, these streets will he muddy. 

These streets are not muddy. .’.The rain has not fallen. 

Similarly , 

If A is B, C is not I). No AB is CD. 

_C is I). This is CI). 

.'. A is not 13. (.’.This is not AB.~A is not B. 

Invalid moods of the mixed hypothetical syllogism. 
These two moods are invalid :—(c) when the minor pre¬ 
miss affirms the c msequent of the hypothetical major ; 
and (d) when the minor premiss denies the antecedent 
of the hypothetical major. In neither of these cases can 
any conclusion be drawn :— 

(c) If A is B, C is D. = All AB is CD. 

_Cjs_D. = This is CD. 

.’. A is B (?) undistributed middle 

(d) If A is B, C is I). - All AB is Cl). 

_A is not JB._ Thi s is not AB. 

C is not D. (?) illicit major. This is not CD (?) 

To sum up : The canon of the Mixed Hypothe¬ 
tical Syllogism is: “ It is a syllogism in which the 
major premiss is a universal hypothetical (or conjunctive) 
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proposition, of which in the minor premiss cither the 
antecedent is categorically affirmed or the consequent is 
categorically denied ; but in which from the denial of the 
antecedent of the major, or the affirmation of its conse¬ 
quent, no conclusion follows.” 

§ III. Disjunctive Syllogisms. A disjunctive 
syllogism is one in which the major premiss is a dis¬ 
junctive (or alternative) proposition, while the minor 
premiss and the conclusion are both categorical. If, 
however, there are more than two alternants in the 
major, then the conclusion also will be a disjunctive pro¬ 
position, but with fewer alternants than were present in 
the major premiss. Examples •— 

(I) Either A is true or B is true. (2) Either A is or B is or C is. 

A is not true. _ A is not. 

B is true. Either Fis“or C is.' ' 

The essence is that (1) the major is always disjunc¬ 
tive ; (2) the minor premiss is always categorical ; (3) 
the minor premiss always denies one of the alternants ; 
and thus (4) the conclusion affirms the remaining alter¬ 
nant (s). 

In the Chapter on Propositions we have discussed 
the method according to which a disjunctive proposition 
can be reduced, firstly to the hypothetical, and then, to 
the categorical form. For example, Either A is B or 
C is D--=(/) If A is not I», C is D, and G7)=If C is not 
1), A is B. (/) All non-AB is CD, and (ii) All 
non-CI) is AB. Each disjunctive syllogism can, thus, 
be treated m two ways according as we take (/') or (/'/) 
as our major premiss. Both these forms, however, are 
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called by the same name: modus tollendo ponens, i.e, 
reaching affirmation {in the conclusion) by denial {in the 
minor premiss). 

If the major premiss be f Either A is B or C is D,’ 
then we can have only two valid cases, i.e., according 
as in the minor premiss we deny the first alternant or 
the second. Each of these cases, in turn, can be treat¬ 
ed in two ways, i.e., according as we interpret the major 
premiss as (/) or as (/'/') :— 

(A) Either A is B or C is I). (B) Either A is B or C is D, 

A is not B. __ C is not D. 

C is D. A is B. 

Let us reduce these two valid syllogisms to their 
hypothetical and categorical forms :— 

(A)=(/) If A is not B, C is I). = All non-AB is CD. 

_A is not B._= This is non-AB. 

C is I). This is CD = C is I). 
(Barbara : modus ponens) 
and (//) If C is not I), A is B. = All non-CI) is AB. 

_A is not B. = This is not AB. 

C is I). .'.This is not non-CD. 

(Two negatives cancel). 

{Camestres ; modus tollens). = This is C D = C is I). 

The minor premiss, A is not B, can be interpreted in both 
ways. This is non-AB, and this is not AB. They mean the 

same thing. 

In these two interpretations of (A1 we find that 
the same conclusion (C is D) follows : — 

;B) Either A is B or C is D. 

C is not D. 

A is B, 
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—{i) If A is not B, C. is I). — All non-AH is CD. 

_Cjs not IX_— This is n ot CD. 

.*. A is IX .'.This is not non-AH. 

(Two negatives cancel*. 

(Camestres : modus tollcns) — This is AH - A is H. 

and=(//) If C is not D, A is R.-» All non-CD is AH. 

C is not D . _This is no n-CD . 

~. A is IX " This is AH — A is IX 

{Barbara: Modus ponens) 
The minor premiss, 0 is not D. can he in both ways: this 
is non-CD. and this is not CD. They mean the same thin". 


These are the only valid moods of the Disjunctive 
Syllogism, viz., the denial in the minor of any of the 
alternants of the disjunctive major premiss leads to the 
affirmation in the conclusion of the remaining If our 


major is ‘ Either A is B or C is D,’ then only the moods 
(A) and (B', are valid. Concrete Examples : 

(A). Either the rain falls or the atmosphere will he dry. 
The rain does not fall. /.The atmosphere will he dry. 

Reducing it to hypothetical forms, we have (i) If the rain 
does not fall, the atmosphere will he dry. The rain does not 
fall. 7 The atmosphere will he dry. 

Ui) If the atmosphere is not dry, rain has fallen. 

Rain has not fallen. /.The atmosphere is dry. 

(B1 Either the rain falls or the atmosphere is dry. 

The atmosphere is not dry. /.Rain has fallen. 

=(i) If the atmosphere is not dry, rain has fallen. 

The atmosphere is not dry. /.Rain has fallen. 

Cii) If the rain does not fall, the atmosphere is dry. 

The atmosphere is not dry. /.Rain has fallen. 

We have now to show that if in a disjunctive 
syllogism the minor premiss affirms one of the alternants, 
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no conclusion can be derived. Taking as our major ? 
Either A is B or C is D, we have two such cases, 
(C) Either A is B or C is D. (D Either A is B or C is D. 

_ A is B__ C is D. 

A'/V. ' Ml. 

Reduce them to the hyp Dthetical and categorical forms : 

(/)-= (i) If A is not B, C is D.= All non-AB is CD. 

_ A is B. _ = This is AB._ 

A //. four terms. 

=(//) If C is not D, A is B. = All non-CD is AR. 

_ A is B . =_ This is AB. 

A’//. Undistributed middle. 

Similarly (D) will yield four terms and undistributed 
middle. 

The reason why we should not derive a conclusion 
in these cases is that we do not know whether the two 
alternants are mutually exclusive and collectively ex¬ 
haustive (especially the latter.) When we are sure 
that the alternants are both mutually exclusive and 
collectively exhaustive, then all the four moods (4), (B), 
(C) and (D) would be perfectly valid ; i.e., the minor 
premiss may deny the alternants or affirm them, and 
in both cases valid conclusions will follow. But in such 
cases, i.e., (C) and (/)) we shall have to use the remaining 
two interpretations of our disjunctive major (Either 4 is B 
or C is IA as our majors for the conjunctive syllogisms. 

These would be 

(c) If A is B, C is not D. 

4 is B. C is not D. 
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(d) If C is D, A is not l). 

C is D. A is not />. 

Since, however, we are not always sure that the altern¬ 
ants before us do really fulfil this condition, we refrain 
from drawing conclusions in casts It*) and id). 

Concrete Example : 

Either rain must fall or there will be a famine. 

Rain falls. . ’. There will be no famine. 

This conclusion is wron£ because it is just possible 
that rain may fall and yet a famine may occur, (i.c., 
through causes other than the absence cf rain). Simi¬ 
larly, if the minor is ‘ there will be a famine, we cannot 
draw frem it the conclusion that ‘ there has bten no 
rainfall’. It is quite possible that the famine may be 
due to an over-abundance of rain and not to its absence 
altogether. 

Neither-nor. In the case of cither-or, the alter¬ 
natives cannot both be true nor can they both be false if 
they happen to be mutually exclusive and collectively 
exhaustive. If not the one, then the other— is the rule. 
But the neither-nor relationship is different. We have 
alternatives in this case too'; but they are both disallowed. 
Neither x nor y— means ‘ a- is not and y is not ’. In 

this case the two possibilities are both exhaustively 
denied. 

‘ Either/) or </, means that “ if not />, then q ; if 
not ry, then p ; if />, then not q ; and if q t then not />”. 
But ‘ Neither p nor q ’ means “/> is not and q is not'. 
Either-or means ‘ not-both but one 1 ; but ncithcr-nor 
means ‘ not-both and not any\ 
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§ IV. Table of Hypothetical and Disjunctive 
Syllogisms. Let A is B=X, C is D—Y , A is not 
B-X', and C is not D~Y'; then If A is B, C is D 
=lf X, then Y ; and Either A is B or C is D=Either 
X or Y, or X or Y. The valid moods are 

Ilypothe- \ 0) If X, then Y ; but X, Y =modus ponens 
tical l(«) If X, then Y; but Y', .'. X’=modus tollens. 

, (i) Hither X or Y ; but X',Y. 

Disjunc- 1 (//) Hither X or Y : but Y',.'. X. 

live. (Hi) Hither X or Y; but X, Y'i These 

(iv) Hither X or Y ; but Y, X'/moods (iii) 

and (iv) are valid if and only if X and Y are mutually 
exclusive and collectively exhaustive. 

§ V. The Dilemma. A dilemma is a formal 
argument in which the major premiss consists of a hypo¬ 
thetical proposition with more than one antecedent or 
more than one consequent or more than one of both, 
while in the minor premiss either the antecedents of the 
major are disjunctively affirmed or the consequents of 
the major are disjunctively denied. The conclusion may 
either be a categorical proposition or a disjunctive one. 

Thus every dilemma has (i) a hypothetical major, 
07) a disjunctive minor and (iii) a categorical or a dis¬ 
junctive conclusion. There are four possible forms of 
the dilemma:—(1) Simple Constructive , (2) Simple 
Destructive, (3) Complex Constructive and (4) Complex 
Destructive. In Constructive forms the minor premiss 
affirms the antecedents of the major, while in the Dcs- 
Iruct 'ivi} forms the minor duties the consequents of the 
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major. Again, a dilemma is simple when its major pre¬ 
miss has either more than one antecedent or more than 
one consequent, and it is complex when it has more than 
one of both. The conclusion in a simple dilemma is 
categorical while in a complex dilemma it is disjunctive. 

(1) Simple Constructive Dilemma : 

If A is 13 or C is I), then X is Y— major. 

Either A is 1> or C is D.— minor. 

.'. X is Y- conclusion. 

The major has two antecedents but one consequent. 
The minor disjunctively affirms the two antecedents, 
and the conclusion categorically affirms the consequent 
of the major. Concrete Example : — 

If the rain falls to-morrow or the College is closed, 
I shall go to the river side for a walk. Either the rain 
falls to-morrow or the College is closed. I shall go to 
the river side for a walk. 

Or. If P or Q, then M. Either P or Q. M. 

(2) Simple Destructive Dilemma : 

If A is B, then C is D and E is V—minor. 

Eit her C is not D or E is not E.- minor. 

* * A is not B. conclusion. 

The major has one antecedent and two consequents. 
These two consequents are joined by the word and and 
not by the word or. In the latter case, there would have 
been only one consequent. Hence the word and is 

^ * 9 ^ minor premiss 

disjunctively denies the two consequents ; and the con¬ 
clusion categorically denies the one antecedent of the 
major. 
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Or. If P, then O and M. Either O' or M\ P\ 

If the rain falls, then the streets are muddy and the 
weather is cool. Either the streets are not muddy or 
the weather is not cool. Rain has not fallen. 

(3) Complex Constructive Dilemma : 

If A is I), C is D ; and if E is E, G is H.— major. 

Either A is 1 3 or E is I m inor. _ 

Either C is I) or G is H.- conclusion. 

The major has two antecedents and two consequents. 
The minor premiss disjunctively affirms the two antece¬ 
dents, and the conclusion disjunctively affirms the two 
consequents of the major. 

Or. If P, then Q ; and if M, then N ; Either P or M ; 
Either Q or N. 

If the weather is line, we shall have an excursion, and if 
it rains, we shall have indoor games. Either the weather 
is line or it rains. Either we shall have an excursion 
or indoor games. 

(4) Complex Destructive Dilemma: 

If A is 13, C is D ; and if E is I", G is H.— major. 

Either C is not D or G is n ot H— min or. 

.’. Either A is not IJ or E is not F— conclusion. 

The major has two antecedents and two consequents. 
The minor disjunctively denies the two consequents and the 
conclusion disjunctively denies the two antecedents of the 
major. 

Or. If P, then Q, and if M, then N ; Either Q' or N'; 
Either P' or M\ 

If it rains, we shall attend a lecture; and if it snows, 
we shall skate. Either we do net attend the lecture or 
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we do not skate. .. Either it does not rain or it does 
not snow. 

The, Canon of the Dilemma. It will be observed 
that the Dilemma obeys the canon of the Mixed Hypo¬ 
thetical Syllogism, viz., the minor premiss must either 
affirm the antecedent or deny the consequent of the 
major; but by affirming the consequent or by denying 
the antecedent of the major, no conclusion follows. 

Analysis of the Dilemma.-The dilemma is a 

compare syllogism. It is ma de up of two mixed 

hypothetical syllogisms. It is for this very reason that 

the dilemma obeys the canon of the Mixed Hypothetical 

Syllogism. Hence the analysis of the dilemma consists 

in its break-up into component syllogisms. By doing so 

we can at once determine whether it is formally valid or 

not. We must now analyse our four forms of the 
Dilemma. 


Simple Constructive. 
If p or q, then t. 
Either p or q. 

t. 

Simple Destructive. 

If p, then q and t. 
Either q' or t’. 
p\ 


A naly sis. 

0) If A then/. | (2) If< ; , the/. 


A 


.. /. 


.. /. 


A i uily sis.. 

(1) If A then q. i (2) Up, then t. 

?'• t'. 

1 :.p'. 


Complex Constructive. 

If A then q ; and if /, then r 
Either p or t. 

•. Either q or r. 
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(1) If p, then q. 

A 


A naly sis 

(2) If t, then r. 


t. 


• • w* 




Complex Destructive. 

If p , then q ; and if t, then r. 

Either q or r'. 

.'. Either p' or t '. 

Analysis. 

(1) If />, then q. (2) If t, then r. 

q'. r\ 

:.p\ 

Fallacies of the Dilemma. In actual life a dilemma 
is, only too often, a fallacious argument. The reason 
is that (i) we cannot always be sure that the con¬ 
nection between the antecedents and consequents of 
the major premiss is warranted by facts. It is quite 
possible that what we regard as real connection may, 
with better knowledge of the subject, turn out to be 
entirely superficial. Again, (ii) the alternants of the 
disjunctive minor premiss may be neither mutually ex¬ 
clusive nor collectively exhaustive. In the latter case, 
when we deny the alternants some other possibilities 
will still remain open and hence our conclusion will 
turn out to be wrong (too narrow). (Hi) If the minor 
premiss disjunctively affirms the consequent (s) or denies 
the antecedent (s), the conclusion is sure to be wrong. 
This fallacy can be easily detected but it is not so 
easy to detect fallacies (i) and (ii). Sometimes (tv) an 
ambiguous term or phrase may be the source of confu¬ 
sion in a dilemma. 
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We give examples of the first two fallacies because 
they are very common 

(i) If the rain falls, the streets are muddy; and if 
it snows, the roads will be blocked. Either it rains 
or it snows. .'.Either the streets are muddy or the 
roads are blocked.’ On examination it may be found 
that the connections of the major premiss are quite 
false. Suppose that the streets are all metalled and 
tarred, that gangs of labourers are busy removing the 
snow as soon as it falls, or that the quantity of the 
fall js small. In such cases, rain or snow may fall and 
yet neither are the streets muddied nor are the roads 
blocked. Again (minor premiss) there may be neither 
rain nor snow. Hence the alternants are not exhaustive. 

M) If students work hard, examinations are 
superfluous ; and if they are idle, examinations are 
unavailing. Students are either hardworking or idle. 

. .Examinations are either superfluous or unavailing.’ 
Here both the major and minor premisses are defective. 
The major is false because even when students are hard¬ 
working, examinations have some use ; e.g., they can give 
the teacher an idea of the progress of his class, while the 
students themselves can form a fair estimate of their work 
and capacities. Also, examinations occasionally serve as 
incentives for the idlers to become industrious The minor 
premiss is false because it is not exhaustive : besides 
hardworking and idle students there are others who are 
somewhere between the two classes. There are students 
kK-Tfas and starts and for them examinations 

Pan be extremely useful. Hence this dilemma is false. 

• * # 
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There is an ancient example of a false dilemma:— 
‘ A man should not marry, because his wife will be 
either pretty or ugly. If ugly,' he will not feel happy 
in her company, and if pretty, she will flirt with others 
and thus make him unhappy ’.—A cursory glance 
reveals the following defects in this dilemma. One’s 
wife may be neither pretty nor ugly; she may be 
somewhere between the two classes and as a matter 
of fact, most women are neither ‘ beautiful ’ nor ‘ ugly ’. 
Again, beauty and ugliness are matters of taste and a 
man may feel quite happy in the company of a wo¬ 
man whom the world at large describes as ugly. Fur¬ 
ther, happiness in marital relations does not entirely 
or even to any great extent depend on ‘ beauty ’ or 
‘ ugliness ’ as ordinarily so called : other factors also 
matter. Lastly, it is a calumny to say that a pretty 
woman is necessarily a flirt. 

Fallacies (*) and (it) are very common and it is 
on their account that the word dilemma has come to 
be used in a bad sense by most people who do not 
know its logical significance. A Dilemma suggests 
to them a sort of insurmountable difficulty which one, 
somehow, cannot master and which, do what one 
might, throws one from one ‘ horn ’ to the other. To 
refute a false dilemma, however, we have only to examine 
the premisses critically and we shall always find either 
one or both of them to be defective. 

Rebuttal of a Dilemma. A dilemma is said be rebut¬ 
ted when with the same alternants of the disjunctive 
minor premiss, we derive a disjunctive conclusion which 
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looks the exact opposite of the original conclusion. In 
the major premiss, however, the second consequent is 
denied of the first antecel *nt and the first consequent 
is denied of the second antecedent. Here is the Rule 
for Rebuttal: Transpose the consequents of the major 
premiss and change their quality (i.e. t negate them) :— 

Dilemma Rebuttal 


If A is B, C is D ; and If A is B, G is not H ; and 
if E isF, G is H. if E is F, C is not D. 

Either A is B or E is F. Either A is B or E is F. 

. .Either C is D or G is H. Either C is not D or G 

is not H. 


Concrete example : Dilemma.-M students nre industrious 

examinations are superflous, and if they are idle, examinations 

are unavailing. Either students are industrious or idle. /.Either 

examinations are superfluous or unavailing. IlebuttaL-U 

students are industrious, examinations are not unavailing ; 

nd if they are idle, they are not superfluous. Either students 

are industrious or idle. .-.Either examinations are not super- 
flnous or they are not unavailing. 

A classical example of a dilemma and its rebuttal 
“. that of the famous Greek Sophist Protagoras and 
h.s pupil Euathlus. Protagoras had agreed to teach 
aw to Euathlus on the understanding that the latter 

"°" d!u 5 '- h ' S feSS (t ° the master) as soon as he 
oicceeded m wining his first case. But after finishing 

studies w,th Protagoras, Euathlus would not start 

K iVl * ? med - if -ter woIS 

fore him" ? T a ' t0gether - Prot ^s, there- 

aJCSUIS * •-* 

P Ionvard thls dilemma r ‘ Most foolish 
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young man, you must pay me my fees; for, if you 
win this case you will have to pay according to our 
agreement; while if you lose it, the court will force 
you to pay the money’. Euathlus, however, had been 
an apt pupil and he retorted : ‘ Most sapient master, 

I shall not pay the fees; for, if I win the case, the 
court cannot force me to pay the fees, and if I lose 
it, then according to our agreement I shall not pay ’. 

Is Rebuttal Valid ? Is the conclusion established 
by the rebuttal a valid conclusion ? Let us take the 
Complex Constructive Dilemma and translate it into 
simpler terms (i.c., let M'=C is not D, and Q'=G is 
not H). 

Dilemma. Rebuttal . 

If L, then M; if P, then Q. If L, then Q if P, then AT. 
Either L or P. Either L or P. 

.*. Either M or Q. .’. Either M' or Q '. 

Here we have two conclusions ‘ M or Q ’ and 
‘M’ or Q M which seem entirely opposed. But are they 
really opposed ? Analyse them into categorical terms:— 
Either M or Q =If M\ then Q=All M' is Q —(/) 

=If Q\ then M= All Q' is M—(ii) 
=If M, then Q'=A11 M is Q'—iiii) 
=If Q, then Af'=AU Q is M'—(iv) 
Either M' or Q' =If M, then Q'=A11 M is Q'—(iii) 

=If Q, then A/'=A11 Q is M’—{iv) 
=If \V then 0=A11 M’ is Q—(i) 
=If Q’, then M= All Q' is M — Hi) 
(The alternants \\I or Q' and also ‘A/' or Q’,' are here 
regarded as both mutually exclusive and collectively 



COMPLEX SYLLOGISMS, 215 

exhaustive). We find that the implications of the 
conclusion Eithzr M' or Q' are exactly the same as 
those of Either .1/ or Q. This means that the rebuttal 
has established no new conclusion at all, but has only 
put the original conclusion in a new form which seems 
to be a proposition contradictory of the original 
without really being so. The reason is that a disjunc¬ 
tive denial is the same thing as a disjunctive affirmation . 
The rebuttal of a dilemma is, thus, merely a sophistic 
trick which very often, it must be confessed, succeeds 
in clouding the issue and throwing dust into the eyes 
of one’s adversary in an argument. 

In a dilemma we have not more than two antece¬ 
dents and two consequents. But this is not necessary. 
We can have three such antecedents and consequents 
(Trilemma) or four (Tetralemma) or even a greater 
number (Polylemma). 

Exercises. 

(1) Enumerate and exemplify the various classes of Com¬ 
plex Syllogisms. 

•^•2) What are Hypothetical syllogisms? How do they 
•litter from Disjunctive syllogisms? 

(3. Construct pure Hypothetical Syllogisms in Cesare, 
Bokardo and Disamis. Reduce them to the first figure. 

(4) Distinguish between the Constructive and the Destruc- 
five, moods of the mixed hypothetical syllogism. 

K (5) What is the canon of the Mixed Hypothetical Syllog¬ 
ism i What are the two false moods of this syllogism 9 Wli v 
are they false ? * 

Y (6) . W,mt are the implications of a Disjunctive proposition? X 
»at is meant by ‘the alternants being mutually exclusive 
and collectively exhaustive ’ ? 
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(7) What are the valid moods of the Mixed Disjunctive 
Syllogism? What is its canon ? Explain it. 

(8) What are the invalid moods of the Disjunctive Syllog¬ 
ism ? Reduce them to the categorical form and show whv 
they are invalid. 

(9) What is a Dilemma ? What are its various forms? Give 
concrete examples. 

(10) What is the Canon of the Dilemma? Show how the 
four iorms of the Dilemma follow from this Canon. 

(11) Analyse the four forms of the dilemma into their com¬ 
ponent hypothetical syllogisms. 

(12) A dilemma is very often subject to fallacies. Why? 
How will you detect them ? Give examples. 

(Jf 3) How will you refute a false dilemma ? 

(14) Give two concrete examples of each of the four forms 
of the dilemma. Analyse them. 

(15) How is a dilemma rebutted ? Rebut a dilemma. 

(16) Is rebuttal valid ? If not, why not ? 

f£47) Examine the following arguments, pointing out the 
fall&cy, if any, and reducing them to proper logical form 
where necessary 

(a) Rain has fallen if the ground is wet; but the ground 
is not wet: .'. rain has not fallen. 

(h) If rain has fallen, the ground is wet; but rain has not 
fallen; .'. the ground is not wet. 

(c) The ground is wet if rain has fallen; the ground is 
wet;.', rain fallen. 

(d) If the sun shines, it will be a brilliant day; if it not 
foggy or cloudy, the sun will shine: .'. if it is not foggy or 
cloudy, it will be a brilliant day, 

(e) A is either B or C; but D is neither; 

( Solution : 


it is not A. 


A is either B or C—(x). 
is neither B nor C— (y) 
is not A. 

(cc)=(i) A is B, or (ii ) A is C. 

(y)=(i) D is not B, and (ii) D is not C. 


n: ( A i 

1 D 1 
( D i 
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Join x (i) and y (i)= A is B'j 

/ D is not B I 

valid ]-1 

\ D is not A; 


Join .r (ii) and y (ii) 

( A is not C | 

- D is not C ! valid 
D is not A j 


The argument is valid because on analysis we lind its 
component syllogisms to be valid. 

(f) An organized being is either an animal or a plant: 
this substance is neither. .'. it is not organized. 

(< 7 ) If water is heated, either its bulk increases, or its tem¬ 
perature rises, or it passes into vapour; neither of these 
changes is happening to the water in this flask; it is not 
heated. 

(h) All existences are either mental or material; nothing 
is neither mental nor material; /. nothing is not an existence. 

(0 If a shbstance gravitates, it has inertia ; if a substance 
has the power of resistence, it has inertia ; if a substance 
gravitates, it has the power of resistence. 

U) II A is not, B is not; and.if B is not, C is not.If A is 
not,C is not. 

{k) Neither if A is nor if B is, is C ; if D is, either A or B 
is; .\ If D is, C is not. Solution 

(x) = (i) A is not C, and (it) B is not C. 

(.V) = (») D is A. or [ii) D is B. 


Join x (i) and y (i ). 

1 A is not C. 
Valid- J Pis A. 

D is not C. 


Join x (ii) and y (ii). 

B is not C. 
Pis B. 

•\ D is not C. 


|—valid 


P is not C = If P is, C is not. 

10 A is neither B nor C ; P is cither B or C; D is not A. 

(m) If A is, neither B nor C is; either B or Cis; A is not. 

(ft) A as well as B is C ; P is either A or B;P is C. 

( 0 ) Neither A nor B is C; P is either A or B; P is not C. 

(p) The author is certainly confused. If I understand his 

book he is confused in his thinking; if I do not understand 

it, he is confused in his writing. Complete and examine this 
dilemma. 



218 


EXERCISES. 


(q) Men must be governed by force or by reason ; but not 
by force, for they will rebel; nor by reason, for few listen to 
it; .'. they cannot be governed, (dilemma). 

(r) If pain is severe it will be brief, and if it is long 
continued it is light. But pain must be either brief or long, 
and is, therefore, to be borne with equanimity. (Dilemma). 

(a) Logic is worth studying if Aristotle is infallible. But 
lie is fallible. .'. Logic is not worth studying. 

(0 Reduce to proper logical form and make out syllog¬ 
isms 

(i) Everything is M or P; (it) Nothing is both S and M; 
m .-. All S is P. 

Hints on Solution : (i )—Either M or P—major; (it) No Sis 
M and No M is S—two possible minors. Use eductions to 
make out syllogisms with ‘All S is P ’ as conclusion. 

(Some of the above questions are selected from P. K. Ray’s 
Deductive Logic\ 
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ABRIDGED AND COMPOUND SYLLOGISMS. 


§1 Enthymeme. An Entity meins is a syllogism 
wjth either one premiss or the conclusion suppressed. 
If the major premiss is suppressed, it is called an 
enthymeme of the first order ; if the minor premiss is 
suppressed, it is of the second order, and if the con- 


(M a P) 
S a M 
Sa P. 


elusion is suppressed, it is of the third order . Thus :— 
it) ‘ All S is P, because it is M\ Here the major 
premiss is suppressed. The full syllogism is : 
e.g., 1 all men are mortal, because they are 
animals.’ The suppressed major is, ‘ all \ 
animals are mortal.’ I 

in) ‘ All S is P, because all M is P'. Here the 
minor is suppressed. The full syllogism is :— M a P, 
(S a M), .*. S a P. ‘ All men are mortal, because all 
animals are’. Suppressed minor = all men are animals.’ 

(i Hi) ‘ All S is M and all M is P’. The conclusion 
is suppressed. The full syllogism is:— M a P, S a M, 
(S a P). ' John is a man and all men are mortal.’ 
Suppressed conclusion=John is mortal.’ 

An enthymeme is, thus, an abridged syllogism, 
and is the type of our everyday reasoning. Its very 
conciseness makes it emphatic; e.g., I say ‘I am 
hungry: I want my dinner’. My statement is at once 
understood and appreciated. But when I logically ex¬ 
pand it, I find this syllogism : ‘ Whenever I am 
hungry, a dinner satisfies me. I am hungry just 
at present. Hence, a dinner will satisfy my hunger 
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in this case, too’ : i.e., an enthymeme of the first 
order. Now were I to put forward this syllogism instead 
of the pithy and abridged statement that I did, the like¬ 
lihood is that instead of being respected as a logician 
I may be laughed at for a pedantic fool. Unfortu¬ 
nately, however, fallacious arguments also when clothed 
in this emphatic form, manage to pass muster before 
unwary audiences. But as soon as we expand them 

into their full syllogistic form, their fallacious nature 
becomes evident. 

If the conclusion is given in the enthymeme, we 
can by examining its terms find out whether the given 
premiss is major or minor (and thus determine the 
order of the enthymeme). The missing premiss can 
then be supplied by joining the other term of the 
conclusion with the middle term given in the premiss. 
When both the premisses are given, it is easy to deter¬ 
mine the conclusion. The examples of enthymeme 
given above were all in Barbara. Example of a nega¬ 
tive enthymeme in Fig. II:—‘ No angels have any busi¬ 
ness instinct for they are not men’. Expanded=(All’ 
those who have any business instinct are men). No 
angels are men. No angels have any business in¬ 
stinct. Camestrcs. 

1st or 2nd does not matter. An enthymeme can 
be in any figure an i in any mood. If the given pro¬ 
positions have the same subject, they are in Figs. I 
or II, and if they have the same predicate, they are 
in Figs. I or III. If the subject of the conclusion is 
predicate of the given premiss, then it is Figs. Ill or IV ; 
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and if the predicate of the conclusion is subject of the 

given premiss, it is tigs. II or IV. 

§ II. Epicheirema.—An epicheirema is a com¬ 
pound syllogism in which one or both premisses are 

supported by a reason ; e.g., 

(1) All M is P, because it is X. 

All S is M 
.. All S is P 

Here the major premiss is supported by a reason. 
The proposition all M is P> because it is X is 
really an enthymeme which when expanded becomes : 
(2) All X is P, all M is X, all M is P. The con¬ 
clusion of this syllogism (2) becomes the major pre¬ 
miss of (1). Hence syllogism (2) is called a pro-syllo¬ 
gism (because logically it comes first) while syllogism 
(1), one of whose premisses is the conclusion of the 
pro-syllogism, is called an epi-syllogism , (it is epi- 
because it comes after the />ro-syllogism). 

(1) Above is an example of a single epicheirema, 
because only one premiss is supported by a reason. If 
both premisses are so supported, the epicheirema will' 
be double :—e.g., (1) All M is P, for it is X. 

All S is M , for it is Y. 

• .. All S is P- 

(2) (All X is P,) (3) (All Y is M,) 

All M is X , All S is V, 

All M is P- All S is M. 

In this case we have pro-syllogisms (2) and (3) 
whose conclusions become the major and minor pre¬ 
misses respectively of (1). 

A chain or series of syllogisms so linked together 
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that the conclusion of one becomes a premiss of another, 
is called a poly-syllogism. When we break up and 
expand a poly-syllogism, we come by a series of 
pro- and ^'-syllogisms. 

All C is D 
_A11 B is C 
.'.All B is U 
but, All A is B 
.‘.All A is D 

An epicheirema may, therefore, again be defined 
as an abridged polysyllogism with one or more pro¬ 
syllogisms incompletely expressed. In the double 
epicheirema both the premisses are enthymemes. 

Concrete examples :— Single : 

All men are mortal, because they are organisms. 

All Chinese are men. 

.•.All Chinese are mortal. 

The abridged pro-syllogism is, ‘All organisms are mortal. 
All men are organisms. .'.All men are mortal.’ 
Double :—‘All Japanese are civilized, because they are 
polite. These men are Japanese, because they are citizens 
of Japan. .’.These men are civilized.’ The two abridged 
• pro-syllogims are : 

(1) All polite people are civilized (2) All citizens of J. are Japs. 

All Ja panese are polite. _ These men are citizens of J. 

All Japanese are civilized. .’.These men are Japanese. 

An epicheirema is complex when the supporting 
reason of a premiss is itself supported by another 

reason; e.g., 

(Hi) All A is D, for it is B and all B is D, being C. 

All E is A Here the major premiss is 

.‘.All E is D. the result of two pro- 

syllogims 
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(All C is D)) 

' All B is C | (ft ( 0 ij e no t e( j here that the 
. .All B is D | same syllogism 1/7) which is 
All 4 is B (/;) cfti- with reference to (/) is 
.‘.All 4 is D .! pro- with reference to iiii). 

§ 111 . Sorites. A Sorites is a poly syllogism (a 
train of syllogisms) with all conclusions suppressed 
except the last, the propositions being arranged in such 
a way that any two successive ones contain a com¬ 
mon term. The conclusion of each prosyllogism becomes 
a premiss in the succeeding episyllogism and so on 
until the last conclusion is reached. The Sorites is 
called progressive because we always proceed from 
prosyllogism to episyllogism. There are two forms 
of Soritts :— 


The Aristotalian 

All A is B 
All B is C 
All C is D 
All D is E< 
.’.All A is E, 


The Goclenian. 

All D is E 
All C is D 
All B is C 
All A is B 
.‘.All A is E 


Let. .4, B, C, etc., be a series of concentric circles 
with A as the innermost and E as the outermost. If, 
now,, we read from centre outwards (all A is B, etc.) 
we have the Aristotalian form, and if we read in the 
reverse order, we get the Goclenian (all D is E etc.). 
In the accompanying diagram, if we read the propositions 

from right to left (all D is E, etc.) _ > 

we get the Goclenian, while if we 4— B — C—D—E 

read them from left to right (all < - 
4 is B, etc.), we get the Aristotalian. 
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(1) In the Aristotalian form, the subject of the 
conclusion is the subject of the first premiss and the 
predicate of the conclusion is the predicate of the last 
premiss. In the Goclenian form this order is reversed, 
i.e., the subject and predicate of the conclusion are 
subject and predicate of the last and first premisses, 
respectively. 

(2) In the Aristotalian form, the first proposition 
alone becomes a minor premiss while all the others 
serve as majors. The suppressed conclusion of each 
syllogism becomes the minor premiss of the one which 
succeeds it. 

In the Goclenian form the first proposition alone 
becomes a major prmiss, while all the others serve as 
minors. The suppressed conclusion of each syllogism 
becomes the major premiss of the one which succeeds it. 

(3) The terms of the Goclenian Sorites are already in 
Fig. I while those of the Aristotalian Sorites seem to be 
in Fig. IV, and only when we transpose the first two 
premisses do they appear in Fig. I. 

(4) Analysis and expansion of the Sorites. 
Aristotalian. 

All B is C All C is D . All D is E 

All A is B Ai) (All A is C) (ii) (All A is D ) (Hi) 

(.’.All A is C) (.'.All A is D)J (.'.All A is E) 

(Note :—The propositions in brackets are the suppressed 
conclusions which serve as majors in succeeding syllogisms.) 

Goclenian. 

All D is E ) (All C is E) 1 (All B is £) ) 

All C is D (i) - All B is C (» ) ■ Al l A is B (»» ) - 

(TJMCisE) ) (.'.All B is E) I .‘.All A is B > 
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[Xote :—The propositions in brackets are the suppressed 
conclusions which serve as majors in succeeding syllogisms). 
Concrete examples: 


All men are mammals. 

• 

All mammals are vertebrates. 

All vertebrates are animals. 

All animals are organisms. 

All orga n isms ar e mortal, 

.'. All men are mortal. 


All mammals are vertebrates.' 

All men are mamm als._ 

(.'.All men are vertebrates). 
All vertebrates are animals. 
( All men are vertebrates). 
(.'.All men are animals). 

All animals organisms. 

i All men arc animals). _ 

All men are organisms. I 

All organisms are mortal. 1 

• All men are organism*!. j 

All men are mortal. 


The entire Sorites may be expressad thus : All men 
are mortal, being mammals which are all vertebrates, 
which latter being animals and hence organisms, are 
mortal. • 


/ 

j 

All organisms are mortal. 

All animals are organisms. 

All verterbrates are animals. 

All mammals arc vertebrates. 

All men are mammals. 

~ i , | | 

All men are mortal. 

I 

v 


All organisms are mortal. 

All annuals are org anis n i s. 

1 1 .‘. All animals are mortal). 

\ All vertebrates are anim als. 

I(7. All vertebrates are mortal j 
All mammals aro vertebrates. 
((•'•All mammals are mortal). 

All men aro mammals. _ 

All men are mortal. 


1 

1 ) 


(5) Special Rules of Sorites. In the above mention¬ 
ed Sorites all the syllogisms (on analysis) turn out to be 
in Fig. I ,pd all the premisses are universal affirmative, 
i.e., all the syllogisms are in Barbara. Is it necessary , 
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then, that all the premisses should be in) affirmative 
and (6) universal , and that (c) all syllogisms should be 
in Fig. 1 ? 

Let us take the Aristotalian and Goclenian Sorites. 
These are in Fig. I and should, therefore, conform to the 
special rules of Fig. I. These rules permit us to have 
negative and particular premisses. But can a Sorites 
have more than one negative or more than one particular 
premiss ? The answer is, No, because otherwise on 
analysis we shall come across a syllogism with both 
premisses negative or both particular (which is not allow¬ 
ed^. Hence only one premiss can be negative and only 
one particular. Which can they be ? 


Aristotalian. Goclenian. 
A — B D — E 
B— C C — D 

C - D B — C 

D — E A — B 


((A If any premiss is 
negative, the conclusion of 
the Sorites shall be negative, 
and hence the predicate (£) 
of the conclusion shall be 
distributed. It should, 
therefore, be distributed in l • • A — E .. A — E. 
the premiss in which it occurs, i.e., the last in Aristotal¬ 
ian and the first in Goclenian. In both these premisses, 
E is predicate. .'. These premisses should be negative. 
Hence, if any premiss is negative, it should be the last in 
the Aristotalian and the first in the Goclenian Sorites. 

16) On analysis, we see that all the premisses (ex¬ 
cept the first) of the Aristotalian Sorites serve as majors, 
and since in Fig. I the major premiss must be universal, 
no one of these premisses {i.e., excepting the first which 
becomes minor) can be particular. 
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In the Goclcniiin Sorites all the premisses (except 
the first) serve as minors and the conclusion of each 
preceding syllogism (on analysis) serves as major 
premiss in the succeeding. These conclusions should, 
therefore, always be universal, for otherwise they cannot 
serve as majors in Fig. I. Only the last premiss need 
not be universal because the conclusion of this last syl¬ 
logism need not be universal as it is not going to be used 
as a major premiss later <.n. Hence only the last premiss 
in the Goelenian Sorites ean be particular. 

. To sum tip :—In the Aristotalian Sorites only the 
first premiss can be particular and only the last negative. 
In the Goelenian, the reverse is the case. 

(c) Must a Sorites always be in Fig. 1 ? Not neces¬ 
sarily. Keynes gives the following two examples of 
Sorites in Figs. 2 and 3 :— 

(/) Some S is not Mi, 

All Mi is Mi, Mi.M, are the various 

All M:i is Mj, Middle Terms. On analysis 
All Mi is M i, this Sorites turns out to be 

_A ll P is M i in liaroko. 

•. Some S is not P 

(//) Some M» is not P, 

All M 4 is M,, 

All M i is M t , This Sorites is 
All M f is M,, 

All M i is S . 

Some S is not P. 

• • sy 
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Exercises. 


1. What is the meaning of each of these terms?—Enthy- 
meme, Pro-syllogism, Epi-syllogism and Sorites. Give con¬ 
crete examples. 

# 2. What are the three forms of the Enthymeme .’ Give 
(TOiicrete examples. 

d. Expand and examine the following enthymemes 
(<() Iron is a metal because it conducts heat and electri¬ 
city. ( b) Gold is a noble metal because it does not rust. (c) 
Material things exist because they are the objects of my per¬ 
ception. (d) Some elements are not metals because oxygen is 
not. (t) B must be a mineral because it is not organized. (/) 
A must be the cause of B because it invariably precedes the 
latter. \y) No non-animals are men, and no non-men are philo¬ 
sophers. d>) No sheep are carnivora and no tigers are non¬ 


carnivora. 

•1. Exemplify the various forms of Epicheirema and ex¬ 
pand them. Give the various definitions of the Epicheirema. 

5. What are the two chief forms of Sorites? Analyse both 
these forms and state in what respects they differ. 

G. Can a Sorites have (i) a particular premiss, (ii) a ntga- 
(ice premiss ? Shew which and why ? 

7. Construct a Sorites having four syllogisms. 

S. Analyse and test the following arguments:— 

Bucephalus is a horse; a horse is a quadruped; a 
quadruped is an animal; an animal is a substance; .‘.Bucep¬ 
halus is a substance, (b) Sentient beings seek happiness; all 
finite beings are sentient; all men are finite beings; Cains 
is a man; .‘.he seeks happiness. 

U. Construct a valid Sorites consisting of five propositions 
and having 4 Some A is not B ’ as its first premiss. Analyse the 

Sorites. 

10. Examine the following argument:— 4 A Jacobite, Sir, 
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believes in the Divine right of kings. He that believes in the 
Divine right of kings believes in a Divinity. (.'.A Jacobite 
is not an atheist). A Jacobite believes in the Divine right of 
Bishops. He that believes in the Divine right of Bishops be¬ 
lieves in the authority of the Christian Church. .‘.A Jacobite 
is not a deist (hrrr one who denies the Christian Church). 
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CHAPTER XVII. 

FALLACIES. 

§ I. Introductory. It was pointed out in Chapter I 
that although Logic is primarily a science yet it has 
a practical bearing. It tells us how thought ought to 
proceed if it is to be valid and consistent. But to do 
this efficiently, Logic should also tell us of the snares 
and pitfalls of reasoning. If one is forewarned of the 
dangers and pitfalls in his path, he is the better able 

to protect himself from them. The science of valid 

* 

thought should, therefore, tell us how thought is misled 
consciously or unconsciously. The snares and pitfalls 
in the way of correct thought are called fallacies. The 
study of fallacies, then, though not the primary func¬ 
tion of Logic is yet a most valuable part of it. 

§11. Classification of Fallacies. A fallacy may 
be defined as invalid thought having the look of vali¬ 
dity. It involves a violation of some logical principle , 
but a violation which is masked from view either by 
the obscurities of language or by some trick of reason- 
ing. It may happen that the man who commits the 
fallacy is not himself aware of it. The confusion in 
the argument which deceives the others may deceive 
him, too. Such a fallacy which is also a self-deception 
is called a Paralogism. If, however, the fallacy is con¬ 
sciously committed, i.e., with the express intention of 
throwing dust into the eyes of the opponent, then it is 
called a Sophism. A sophistical argument is one in 
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which an attempt is made so to cloud the issue that 
it becomes difficult for others to find out the truth. 

The word sophism has an interesting origin. It 
comes from Sophist which meant a learned man or 
philosopher in the days of Greek Enlightenment (i.c., 
the age of Socrates).- A little later, however, the signi¬ 
ficance of the word degenerated on account of the 
appearance of a class of disputants who, though more 
learned than the ordinary Greek man-in-the-street whom 
they duped, were certainly men of no principle and no 
profundity. They claimed to be able to prove anything 
by Dialectic, and in their debates used all sorts of 
fallacious arguments to bewilder their opponents and 
audience. Hence the word ‘ sophism ’ came to be used 
in that bad sense which has stuck to it since then. 

The best classification of fallacies is still that of 
Aristotle. In preparing it, his chief aim was to provide 
an adequate training for his pupils in the art of Dia¬ 
lectic, a training which might enable them to meet suc¬ 
cessfully the attacks of the Sophists. . 

Two points must be noted:— 

(/) It is not the business of the Logician to detect 
fallacies in the in liter of thought, i.e., in the subject 
with which the argument deals. If, for example, the 
subject discussed is History or Economics, then the 
Logician’s duty is only to detect the fallacy in its formal 
aspects; but if the facts are wrongly stated, then it 
must be the Historian and the Economist who should 
detect the blunder. (#7) Again, fallacies may broadly be 
divided into logical and extra-logical. 
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Logical fallacies are those which involve the breach 
of some rule of Logic. As we have already discussed the 
rules (and their violations) in the preceding Chapters, 
we shall only enumerate the chief formal fallacies :— 

(a) Non-inferential (1) Fallacies of Definition: 
redundant, too wide or too narrow, obscure and circular 
definitions. (II) Fallacies of Division: cross division, 
non-exhaustive and non-exclusive dividing members, phy¬ 
sical partition and metaphysical division. 

ib) Inferential Fallacies :—(I) Immediate: false 
opposition and eductions. (II) Mediate : four terms, 
undistributed middle, illicit processess, two negative pre¬ 
misses, affirmative conclusion from negative premisses 
and vice versa, two particulars, a universal conclusion 
when one or both premisses are particular, denying the 
antecedent or affirming the consequent in a mixed hypo¬ 
thetical syllogism, affirming the alternants of a disjunc¬ 
tive syllogism, and false dilemma. 

Extra-logical fallacies are those which contain 
either tricks of teasontng or ambiguities of language or 
both. Most of these fallacies are sophisms and also 
involve a violation of logical rules. Aristotle’s classifica¬ 
tion of these fallacies is :— 

FALLACIES 

(a) In Language, (6) Out of Language, 

in aictione. extra dietiontm. 


0) Equivocation (2) Amphiboly.] (h Accident. (2) Secundum Quid. 
(3) Composition. (4) Division. }(3) Ignorntio Elenclii. (4) False 
y b) Accent. (6) Figure of speech .) Consequent. 

(5) Petitio Principii. (G) False 

Cause. 

(7) Many Questions. 
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§ lit. All fallacies of Language are really fallacies 
of ambiguity. When the meaning of the fallacious argu¬ 
ment is analysed carefully and stated in precise language 
the fallacy disappears. 

(1) Equivocation. This fallacy occurs when a term 
in an argument is used in more senses than one. E.g.: 
(/) ‘ The criminal was committed by the Judge; the 
crime was committed by the criminal; .. the crime 
was committed by the Judge’. In the first premiss 
‘committed ’ means ‘ sentenced ’ by the Judge, and in 
the second, that the crime was the ‘ deed ’ of the crimi¬ 
nal. Hi) ‘ Old age is wiser than youth ; hence the anci¬ 
ents must be obeyed in what they have commanded.’ 
Here ‘ old age ’ is confused with ‘ ancients ’ (those who 
lived long ago), whereas ‘ old age ’ refers to a person who 
is living now and is past middle age. Now a Greek of 
Aristotle’s times who may have commanded a certain 
thing at the age of thirty is certainly an ‘ ancient ’ but 
not ‘old’. Hence the argument is false. (///) ‘No human 
being is made of paper; all pages are human beings; 
.‘.no pages are made of paper.’ Here ‘ pages ’ in the 
minor premiss means ‘ boy-attendants ’ and in the con¬ 
clusion ‘ leaves of a book ’. (Stock’s Logic). It should 
be noted that when equivocation occurs in a syllogism, 
there is also a fallacy of four terms, because the 
term which has two different meanings is really not 
one term but two. 

(2) Amphiboly. In this case the structure of a 
proposition is ambiguous. Examples. —(/) ‘ The Duke 
yet lives that Henry shall depose ’. It may mean the 
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Duke who shall depose Henry or who shall be deposed 
bv Henry, (it) ‘ Lost, Lost, a dog by the Health Officer 
that answers to the name of RubyHere it is not cer¬ 
tain whether the gentleman answers to this name or his 
dog does, (iii) ‘ Meat and drink are the necessities of 
life ; the revenues of many Rajahs are spent on meat and 
d ink. .'.The revenues of many Rajahs are spent on the 
necessities of life ’. In the first proposition ‘ meat and 
drink ’ mean just ordinary food without which life is not 
passible, but in the second they mean luxuries: (iv) 
‘Twice two and three are seven and also ten ; .'. seven are 
ten.’ (v) ‘ What we eat grows in the fields ; loaves of 
bread are what we eat ; .' loaves of bread grow in the 
fields’. Here we confuse the raw material with the 
finished product. 

(3) Composition.— This fallacy occurs when terms 
which are truly used only distributively are used collec¬ 
tively, or when we assume that things which are true 
separately must also be true jointly. Examples :—(/) ‘All 
the angles of a triangle are less than two right angles’. 
This mean that each angle (separately) is less than two 
right angles. We should not infer from this that all of 
them put together are also less than two right angles. (//) 
A porter may be willing to lift each of your heavy boxes, 
but you must not infer that he will lift all of them to¬ 
gether. (Stock’s Logic). If A or B or C=X, it is wrong 
to infer that A + B + C = X. (Hi) J. S. Mill committs 
this fallacy when after stating that each man follows his 
own happiness, he proceed; to infer that all men pursue 
the happiness of all. 
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(4) Division —The fallacy is just the converse of 
Composition. It is committed when from the collective 
use of a term we proceed to its distributive use, or when 
from something which is true of a class collectively, we 
proceed to infer that it is also true when used distributivelv. 

Examples :—(i) ‘ All the angles of a triangle are 
equal to two right angles. X is an angle. •. It is equal 
to tsvo right angles.’ (ii) ‘ Hindus have great business 
talents. This man is a Hindu. Hence, he has great 
business talents.' As a matter of fact he may not be busi¬ 
ness-minded at all. (it/) ‘The average income of an 
Indian is Rs. 30 a year. Seth Jee Jee Bhoy is an Indian. 
.*. His income is Rs. 30 a year ’. The fallacy consists in 
inferring that what is true of a class as a whole is also 
true of each member of that class. Many economists and 
statisticians (and several later-day psychologists) who are 
so very fond of juggling with statistical averages are 
guilty of this fallacy. If a 4*6 + c=.t, then it is false to 
infer that a=x, b=x, and c=.v. 

l 

(5) Accent. —This fallacy occurs when by a mis¬ 
placed accent on a word or a clause in a sentence wc 
change the true significance of that sentence. This 
fallacy is not at all logical. 

Example : “ Thou shall not bear false witness 
against thy neighbour”. Emphasize thou , and the sense 
see.iis to be ‘ you should not, but another man may’. Em¬ 
phasize against, and it seems that you may bear false 
witness in favour of but not against your neighbour. 
Emphasize ‘ neighbour ’ and the implication is that we 
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ought only to spare our neighbour but may bear false 
witness against other people. 

People should be very careful when quoting others. 
The slightest sin of omission or commission may perpet¬ 
rate an injustice against the party quoted. 

(6) Figure of Speech.—Words which are derived 
from the same root or which are similar in grammatical 
structure need not be similar in meaning. Hence 
when from one such word we infer another with a 
different significance, we commit the fallacy of figure 
of speech. 

Examples : (/) If lam told that Mr. X has pre¬ 
pared a scheme, I should not infer that he is scheming. 
A scheming person is an intriguer, one underhand in 
his dealings. 07) If a man presumes (supposes something) 
he is not presumptuous (one who is arrogant and takes 
undue liberties.) 077) Mr. X is a man of high senti¬ 
ments ; He is sentimental’. This is false. To be 
a man of high sentiments means to be cultured, whereas 
to be ‘ sentimental ’ means to be a mere creature of 
feeling, i.e ., one for whom rational values do not 
mean much. 

The six fallacies so far considered are all due to 
a confusion in language—the expression of thought. 
We have now to turn to the fallacies which arise 
through a confusion in thought itself. Both of these 
groups of fallacies are, however, material in nature be¬ 
cause they deal not with the formal structure of thought 
but only with its expression and subject matter. 

(7) Accident,—This fallacy arises when we confuse 
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the essential attributes of a thing with its unessential 
or accidental attributes. Now things may differ in 
some respects while still agreeing in essential charac¬ 
ters. In such cases we should not regard them as 

entirely different in nature. 

Examples—(i) ‘ You are not what I am ; but I am 
a man. You are not a man . This is false be¬ 
cause in the first proposition we refer to differences of an 
individual-kind while in the conclusion to those of the 
class-kind. Both of us are still men though we differ 
in individual nature. It would be equally fallacious 
to regard individuals as essentially similar in nature 
when they agree only in some accidental attributes. E.g .: 
Hi) ‘ To call you an animal is to tell the truth. To 
call you an ass is to call you an animal. To call 
you an ass is to tell the truth.’ This is the fallacy 
of converse accident and involves a case of undistri¬ 
buted middle. ‘ An ass is an animal. You are an ani¬ 
mal. You are an ass.’ 

(8) Secundum Quid. —This fallacy can assume 
three forms: (/') When a general rule or statement 
is absolutely true but we proceed to apply it to a 
case under certain special conditions or limitations. (») 
When a statement is true only under special limita¬ 
tions and conditions and we proceed to assert it as 
being absolutely true. Lastly, (iii) when we proceed 
to apply a statement which is true under a certain 
special condition to a case under quite a different 

condition. 

Examples, —(i) ‘ It is wrong to stick knives into 
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people. Surgeons ought to be punished.’ The first 
statement is true as a general rule ; but the surgeon's 
use of the knife is only for the good of the patient).— 
“ ‘Thou shall not kill’ is the law of God. Hence capi¬ 
tal punishment should be abolished.” This is false, 
because death is inflicted on the criminal to safeguard 
the lives of others. Again, if a patient suffering from 
pneumonia should refuse to drink a little wine because 
wine-drinking is a vice he would be guilty of mis¬ 
applying a general rule to a special case when the wine 
is to do him good. 

Hi) Suppose that the patient who took a dose of 
brandy as a special case under the advice of his phy¬ 
sician proceeds to a make a habit of it. He would be 
guilty of changing something which is allowed only 
under a special condition (disease) into a general 
rule, true without condition. Similarly, if a nation 
occupies a part of a foreign country ‘ to protect its 
nationals and interests’ because that country is in a 
state of civil war, and sticks to that territory ever 
afterwards, it would be guilty of the same fallacy. 

(iii) ‘European dress is very suitable for Europe. 
Therefore, Indians should also wear it ’, This would 
be going from one special case to another speical case. 
We would be ignoring the fact that the climate of 
most European countries is, as a rule, very cold, 
whereas that of India is, on the whole, very warm. 
Again, suppose that a man wants to be an artist and 
starts growing lung unkempt hair, wears a wide open 
collar and cultivates a general appearance of studied 



negligence in imitation of leading artists, but forgets 
the essential difference between his own case and that 
of his heroes, viz., the absence of the artistic talent in 
his own case. He is gulity of the same fallacy. 

(9) Ignoratio Elenchi.— Elenchus means to 
refute the opponent’s argument by proving the con¬ 
tradictory of his conclusion. To ignore the clench us, 
therefore, means to ignore the point at issue and instead 
of refuting the opponent’s arguments, to put forward all 
sorts of irrelevant considerations whose sole aim is to 
cloud the issue. It is the fallacy of irrelevant conclusion. 
This fallacy most frequently occurs in the course of 
long debates or writings. The reader or the hearer is 
taken unawares and his assent is obtained to some 
considerations which though entirely beside the point 
do not yet seem so. In ihis way a conclusion is 
arrived at which is not at all warranted by the facts. 
This fallacy assumes many forms :— 

{a) Argumentum ad hominem. —In this case, in¬ 
stead of confining one’s attention to the real argument, 
one turns to an examination of the character of the 
opponent which may be either attacked or praised. 
This personal reference, as a rule, answers its purpose 
by diverting attention to irrelevant topics. E.g.: If a 
reformer exhorts his audience to purify their morals 
and somebody retorts by asking him about his own 
past, the audience is tickled and the sermon comes 
to a speedy and undignified close. The retort was 
irrelevant because one should consider whether what the 
man preached was good and not whether he* himself acted 
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on it. Those who have a weak point to argue 
usually take refuge in such devices. The advice to 
the defence lawyer: “ No case! abuse the plaintiff’s 
attorney ” ! is well-known. 

(6) Argument uni ad populuni. —This fallacy consists 
in making an appeal to the passions or prejudices of 
one’s audience. In the hands of pulpit orators, politicians 
and unscrupulous public ‘leaders’ generally, it is always 
a powerful and a dangerous weapon. The classical 
example is Mark Antony’s famous funeral oration on 
the dead body of Julius Caeser after the latter’s 
assassination by the conspirators. An opponent of 
female emanicipation or purdah reform has only to 
say to his audience : ‘Gentlemen, do you want your 
chaste wives and daughters to be stared at by bad mashes 
and vagabonds in the streets ?”—and the audience is 
up in arms against the innovators. This form of argu¬ 
ment “ prevents people from forming a dispassionate 
judgment on the matter in hand The great power 
which poets and orators have always wielded on the 
destiny of nations is to a great extent due to it. It must 
be confessed that a logical argument, being cold and 
dispassionate, has not much attraction for the ordi¬ 
nary man, but when it is clothed in words of fire 
it sweeps everything before it. The appeal to passions 
is thus logically fallacious, but it can be an instrument 
of both good and evil. 

(c) Argumentuin ad verecundiiim. —In this case 
an appeal is made to one's respect for authority. All 
of us are overawed by great names and when the 
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opponent, short of arguments, quotes authorities like 
Aristotle or the Scriptures, we begin to feel as if it 
would be impertinent on our part to maintain our 
point any longer. The fallacy consists in ignoring 
the fact that however great a man may have been 
we cannot accept him as infallible in all matters. To 
silence people by this means would be to kill all 
initiative and force them to a slavish acceptance 
of what others have proclaimed as true. In the Middle 
Ages in Europe the clergy had carried matters to such 
excess that anything which did not tally with the 
Scriptures or Aristotle was discarded forthwith as 
heretical and false. Old and conservative people find 
this sort of argument very handy in silencing their 
young and radical-minded offspring. If the son 
maintains that the earth moves round the Sun, he 
might be orderd to keep his peace for was his father 
a fool that he always believed otherwise? It is 
forgotten by such people that the world is pro¬ 
gressing, that what was regarded as true yesterday 
may turn out to be false to-day, and that it is the 
the duty of each right-minded person to keep a liberal 
outlook on all matters. The ad vcrccundium argu¬ 
ment is the favourite refuge of old-fogyists. 

id) Argu meat a in ad ignoratinm. —It consists in tak¬ 
ing advantage of some one's ignorance and palming off 
on him opinions which one knows are false but which 
one’s adversary is not capable of refuting. Again 
from the impossibility of disproving a certain position 
uv should not proceed to infer that it is for that very 
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reason quite possible and also probable. If I cannot 
disprove that God took exactly one day to create the 
universe, I ought not to be forced to accept that He did 
take exactly that much lime. 

ie) Argumentmn ad baculum — Here an appeal is 
made to physical force or to ‘the big stick’. If the 
opponent cannot be convinced by logical means of 
the soundness of your position, you proceed to knock 
him down. 13ut this procedure (as Stock says) “ may 
prove your strength but hardly your logic”. It 
must be confessed, however, that this form of argu¬ 
ment has been a most popular one with mankind since 
the earliest times and that even to-day whenever 
nations cannot agree on vital matters, an appeal is 
made to the ‘ Lord of Hosts’. Duelling was for a 
very long time the accepted method of settling the 
‘ troth ’ or otherwise of aggrieved individuals, while 
‘trials by ordeal, ’ etc., used to determine the justice 
and rights of rival claims. 

if) Fallacy of Objections.—It consists in holding 
that since a certain theory or plan is open to certain 
strong objections, it must, therefore , be rejected, whereas 
the logical procedure ought to be to prove that the objec¬ 
tions against the theory are far stronger and far out-weigh 
in importance the arguments in favour of it. Merely to 
show that the theory is open to certain objections may 
open our eyes to its defects but does not entitle us to 
a wholesale rejection of it. Strictly speaking, even 
the best theory is open to objections but we accept 
it because rival theories have worse defects. This also 
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is a favourite argument of anti-innovators and old-fogyists 
generally. 

(10) The Fallacy of False Consequent— Aristotle 
meant by it the fallacy when in a mixed hypothetical 
syllogism, we affirm the consequent or deny the antece¬ 
dent. 

Modern Logicians, however, mean by it the case 
when a conclusion is inferred which does not really 
follow from the premisses ; e.g., ' Belgium has been the 
cockpit of Europe; Napolian invaded Belgium ; .. the 
Battle of Waterloo was fought in Belgium.’ Or, Mr. X 
cannot be a man of a mild disposition because he always 
wears high collars. 

(11) Petitio Principii —Begging the Question .— 
This fallacy is committed when the conclusion is proved 
by means of itself or when the conclusion is not different 
from some one or other of the premisses. It can assume 
various forms :— 

(i) The conclusion to be proved is accepted as a 
premiss to begin with. The verbal garb may be chang¬ 
ed but the meaning of the two remains really the same. 
There is, of course, a show of something new having 
been proved : e.g., ‘ opium produces sleep because it has 
soporific properties ’; ‘ man is rational because he is 
homo sapiens'; t tc. In these cases the premiss is no¬ 
thing but the conclusion in more obscure language. 
This form of the fallacy is called Hysteron Proteron. A 
second form is argument in a circle, e.g., (1) M is P, 
S is M, S is P. (2) S is P, M is S, /. M is P. 
Here S is P is proved by the help of M is P and M is 
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P is proved by the help of S is P and thus S is P is 
proved by the help of S is P. 

iii) To prove a particular case a universal is some¬ 
times accepted without proof, whereas the universal 
itself requires to be proved by the help of that particular. 
In order to prove that some people of a certain town are 
teacherous I accept without proof that all people of that 
. town are such. Or, to prove that a certain king is to be 
obeyed one may accept (without proof) that all kings 
are “ shadows of God.’ 

(iii) Or, to prove a general rule one may accept 
(without proof) the particulars which compose it. To 
prove that all Indians are industrious we may assume 
that Punjabees, Bengalees, etc., are such, and then argue 
that since all these people are industrious, therefore, all 
Indians are such. 

(/v) Or lastly, to prove a certain proposition or 
statement we quietly break it up into parts. To prove 
that most X’s are A’s and B’s’ we assume (without 
proof) that ‘ Some X’s are A’s’ and ‘Some X’s are B’s ’ ; 
hence ‘ most X’s are A’s and B’s.’ 

Note. These are the various forms which the fallacy 
of petitio principii can assume. It should be clearly dis¬ 
tinguished from ignoratio elenehi: petitio consists in pro¬ 
viding irrelevant arguments , but ignoratio elenehi con- 
sits in proving irrelevant conclusions. 

(12) False Cause— Non Causa Pro Causa — 
This is really an Inductive fallacy due to misobserva- 
tion of facts and false interpretation of experience. It 
consists in putting forward a reason (for a phenomenon) 
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which is no reason at all. One of its commonest forms 
is post hoc, ergo, propter hoc (after this, therefore, on 
account of this). E.g. : Since a king’s death occured 
immediately after the appearance of a comet or an eclipse, 
it was, therefore, due to it. The ordinary superstitious 
man-in-the-street is prone to such fallacious reasoning. 

Deductively considered, this fallacy consists in the 
‘ undue assumption of a premiss, i.e., of a premiss which 
has no sufficient claim to be admitted.’ It usually occurs 
when a condition or sign of something is regarded as 
the real cause of that thing. Lightening is usually ob¬ 
served earlier than the thunder, but to assume that it is 
the cause of the latter would be wrong. 

(13) Many Questions.—This fallacy consists in 
mixing up two or three questions in one, and demanding 
a single answer to them all. The game of Dialectic 
very often required that the Answerer should only say 
‘yes’or ‘no’ to the questions put to him; and the 
Questioner was expected to ask questions to which ‘ yes’ 
or ‘no’ could be proper answers. Rut unscrupulous 
questioners managed to smuggle in some questions to 
which such simple answers could not be given; e.g,, if a 
man is asked, ‘ have you left ofl beating your father ? , 
then if he answers ‘ yes ’, it means that he used to beat 
him, while if he says ‘ no ’, it is still worse. Anyone 
would be taken aback if asked point-blank, have you 
left off drinking or gambling ’, etc. ? The question in 
such cases insinuates something into the mind of the 
Answerer which the latter cannot accept but which he 
cannot refute either without a long • explanation which, 
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as a rule, is either forbidden by the rules of the game or 
by the limitations of time or circumstance, as in a court 
of law. A lawyer may ask the accused :—‘After you had 
hidden the stolen goods, what did your father say ’ ? 
whereas the accused may really be innocent of having 
stolen anything at all. Such ‘catch-questions’ are entirely 
mischievous. 

Detection of Fallacies— When examining con¬ 
crete arguments, the student’s first duty is to see (1) 
whether any formal rule of Logic is violated. In order to 
do this successfully he should (2) put the propositions in 
proper logical form and (3) see that each term has a 
clearly defined meaning attached to it. Once this is 
done, most fallacies will fail to deceive him. Mere 
study of rules, however, cannot impart this skill. That 
can be acquired only by pra:tics in the study and exami¬ 
nation of actual arguments. One’s native intelligence, 
fortified by the (above-mentioned) rules, will generally 
lead to a successful detection of any fallacy that might 
be lurking in the argument. 

Exercises. 


^(A) Is the study of fallacies an essential part of the studv 

% 

of Logic? 

l/ (B> Classify fallacies. What is a Sophism ? How does it 
(litter from a Paralogism ? 

(C) Give two examples of each of the various formal 
fallacies, viz., fallacies which result when any rule of Logic is 


violated. 

(D) Define and exemplify the various Verbal fallacies. 



(E) What fallacies appertain to the matter of thought? 



Define and give examples, 


PATXACIES. 



(F) What an* the various kinds of in Ty noratio Flenchi.iii) 
Petitio Pricipii ? 

(6) Examine the following arguments, reducing them to 
the syllogistic form where possible, and pointing out and 
naming the fallacy, if any. The student should not feel dis¬ 
appointed if he cannot solve many of these exercises at the 
first or even at the second or third attempt. In every case he 
should first try to determine the meaning. Hints towards a 
correct solution are given in brackets in the case of the first 
twelve exercises. Very often more than one fallacy is lurking 
in the same argument:— 

1. The Soul must be immortal because all saints and 
prophets have believed so. (Igiwratio elenchi). 

2. None but the Hindus worship Shiva : all Bengalis are 
Hindus; all Bengalis worship Shiva. (Formal fallacy). 

3. All that glitters is not gold; tinsal glitters ; it is not 

gold. (Formal). 

4. Water is liquid: ice is water; .\ ice is liquid. [Formal 

and Secundum Quid). 

5. The theory of Evolution must be true because every 
scientific man worthy of the name believes in it. ( Ignoiatio 

elenchi). 

6. Whenever a body is heated, its volume increases, be¬ 
cause its molecules are driven apart. (Petitio: see dictionary). 

7. To call you a fool is to call you a man: to call you a 
man is to speak the truth: to call you a fool is to speak iho 

truth. (Accident and formal). 

8. We are conscious of an external would only as we are 
conscious of it as distinct from ourselves. (Petitio). 

9. If he pleads that he did not steal the goods, why, I 
ask, did he hide them as no thief ever fails to do V (Many 
que^ions). 

V itl. Since the law allows everything which is innocent, 
and drinking is allowed, it is innocent. (Equivocation). 

11. Every hen comes from an egg; every egg comes from 
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a lien; /.every egg comes from an egg. (Four terms an.l 
non-causa). 

12. All the trees in the park make a thick shade; this is 
a tree in the park; /. it makes a thick shade. [Division). 

1)1. Italy is a Catholic country and abounds in beggars: 
France is also a Catholic country; and, /. abounds in beggars. 

14. The end of a thing is its perfection: death is the pnd 
of life ; death is the perfection of life. 

1». All presuming men are contemptible: this man, there¬ 
fore, is contemptible: for he presumes that his opinions are 
• |iiito correct. 

Hi. Who is most hungry eats most: he who eats least is 
most hungry: /. he who eats least eats most. 

IT. I he holder of some shares in the lotter} 7 is sure to 

gain a prize and as I am the holder of some shares, I am 
sure to gain a prize. 

15. Books are a source of instruction and amusement. The 
Railway Time lable is a book. /. It is a source of instruction 
and amusement. 

19. Suicide is not always to be condemned ; for it is but 
voluntary death and this has been gladly embraced by many 
of the greatest heroes of antiquity. 

20. Projectors are not to be trusted. This man has form¬ 
ed a project /.This man is not to be trusted. 

21. Why knaves? Are they not all Athenians? 

22. I knew it must be I, for many do call me fool. 

23. “No beast so fierce but has some touch of pity”. 
"But I have none, hence am I no beast”. ( Secundum quid). 

21. He that is of God heareth my words. Ye, therefore, 
hear them not, because ye are not of God. 

25. Is a.stone a body? Yes. Then is not an animal a 
body? Yes. Are you not an animal ? I think so. /. You are 
a stone being a body. 

26. The object of War is durable peace: hence soldiers 
are the best peace-makers. 


FALLACIES, 


2-iO 

27. The Sun is a thing insensible. The Persians worship¬ 
ped the Sun. The Persians worshipped a.thing insensible. 

28. From P follows A; and from 11 follows S; but A and 

S cannot both be true ; 1’ and R cannot both be true. 

29. The Gospel promises salvation to Christians; Some 
wicked men are Christians. .'. The Gospel promises salvation 
to some wicked men. 

i 

30. It is impossible to maintain that the virtuous alone 
are happy, and at the same time that selfishness is compatible 
with happiness but incompatible with virtue. (Pick out the 
three propositions and prove that the conclusion of any two of 
them is contradictory of the third). 

31. Either our soul perishes with the body, and thus, 
having no feelings, we shall be incapable of any evil; or, if the 
soul survives the body it will be more happy than it was in 
the body. /. Death is not to be feared. (Dilemma). 

32. None but Whigs vote for Air. B. All who vote for 
Mr. B are ten-pound house-holders. Therefore, none hut 
Whigs are ten-pound house-holders. 

33. It will certainly rain, for the sky looks very black. 

34. If you argue on a subject which you do not under¬ 
stand, you prove yourself a fool: for this is a mistake that 
fools always make. 

35. Good workmen do not complain of their tools. My 
pupils do not complain of their tools. /.My pupils are good 
workmen. 

33. If I deny that poverty and virtue are inconsistant and 
.von deny that they are inseparable, we can at least agree that 
some poor are virtuous. 

37. To be wealthy is not to be healthy. Not to he healthy 
* S to miserable. /. To be wealthy is to be miserable. 

38. Glass is transparent because we can see through it. 

39. What is rare is dear ; a horse for a penny is rare. 

• • A horse for a penny is dear. 
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40. Improbable events happen almost every day; but 
what happens almost every day is a very probable event. 
Hence improbable events are very probable events. 

41. He is a very bad marksman. .'. It is safest to stand 

in front of the object he is aiming at. 

42. No joke is always in season. An examination is no 
joke. .'. It is always in season. 1 

43. Do not believe what that man says. Don’t you know 

he is an atheist? 

44. Spare the rod and spoil the child. Therefore. Jack 
will turn out a very good boy for his mother beats him every 
day. 



CHAPTER XVIII. 

OBJECTIONS AGAINST THE SYLLOGISM. 

J. S. Mill put forward two objections against the 
Syllogism —■ 

I. All reasoning is from particulars to particulars. 
Hence the Syllogism, which proceeds from the general 
to the particular, is not the true type of reasoning at all. 

II. The Syllogism suffers from a petitio principii 
(begging the question). Let us briefly examine these 
objections :— 

I. Mill declares that the Syllogism is not the way 
we actually reason. The Syllogism always has one 
universal premiss (in Fig. I, the major) and from this a 
conclusion is derived which is either particular or less 
general than that universal premiss. All true reasoning, 
however, adds Mill, is always from some particulars 
which have been observed to other particulars which re¬ 
semble them in certain respects. I observe some parti¬ 
culars which possess many common features and possess 
in addition a common attribute, x. Next I observe a 
new group of particulars which resembles the first group 
in all vital respects, and I, then, proceed to infer that this 
second group must also possess the additional attribute, 
a*. All reasoning is, therefore, analogical. Again, accord¬ 
ing to Mill, a universal proposition is a mere register of 
previously observed facts, and hence when we utilise it 
to infer some conclusions we simply make use of 
our past experience in these new cases. The process of 
reasoning, according to Mill, is (a) observed particulars, 
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(6) a general proposition which registers the essential 
features of (a). (c) Inference about new particulars which 
resemble {a) in essential respects. 

Criticism. —J. S. Mill’s position is open to the 
following objections :—(1) The Syllogism takes for 
granted that there are universal propositions, but it is not 
concerned with the question how we actually came 
by them. It may be that the universal proposition is the 
result of previous experience. The Syllogism is, how¬ 
ever, content with using it and applying it to new cases 
as these turnup. (2) Induction, which starts with observed 
particulars daes very often lead to the discovery of new 
universals. It may thus be logically prior to Deduction 
which merely uses these universals. But the methods 
of these two disciplines are distinct. To say that Induc¬ 
tion performs a very necessary function does not prove 
that Deduction (including the Syllogism) is useless, 
(j) Mill says that universal propositions are mere 
registers of previously observed facts. This is quite 
wrong. He is confusing universal propositions with 
enunierative propositions (which are really summarized 
statements of all observed particulars). A truly univer¬ 
sal proposition is unlimited in its scope :■ it includes 
and is based on previously observed particulars, but 
it is also a statement about the future. When we say 
that ‘ all crows are black ’, we include under ‘ all ’ 
past, present and future. Hence when we use such a 
universal proposition as our major premiss, our con¬ 
clusion does not merely report past experience but 
gives in addition new knowledge about hitherto 
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unobserved particulars. (4) Strictly speaking, particulars as 
particulars mean nothing. The very fact that we group 
some particulars together as a separate class shows that 
we had in our mind the idea of their resemblance in 
certain important features. When we say that certain 
particulars form a group, we at once look at them 
as abstract and universal. (5) According to Mill, all 
true inference is analogical. This is not true. Doth 
scientific Induction and Deduction are non-analogical, 
and to disregard them would be cutting off the ground 
from under the feet of all Logic. 

II. J. S. Mill further holds that the syllogism in¬ 
volves a petitio principii because in it the conclusion is 
already presupposed in the premisses and hence nothing 
neic is proved. When we say that ‘ all men are mortal, 
Jack is a man, .. Jack is mortal,’ we have already in¬ 
cluded Jack in the class of men who are mortal. Thus 
the conclusion does not prove anything new but merely 
re-states a part of the major premiss, a part without 
which the major would not have been true, and this is, 
he says, a petitio principii. This objection, however, is 
also wrong and for the following reasons :— 

(1) To say that the premisses could not have been 
true without the conclusion being true, does not mean 
that the Syllogism is a petitio principii. Were this 
so all reasoning would be a petitio. (2) A petitio results 
on y when the conclusion is nxeseary for the very proof 
of tfo premisses. This is not the case in most syllogisms. 

e conclusion of a syllogism contains, besides its 
necessity, an additional • element of novelty. The 
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conclusion which was implicit in the premisses is made 
explicit. It was not at first present in thought while 
the premisses were. When I say that ' all men are 
rational and no disembodied spirits are men ’ the con¬ 
clusion {viz., ‘ some rational beings are not disembodied 
spirits’) was not at all in my or in any ordinary- man’s 
mind. It requires an actual syllogism to show that 
this and only this conclusion is valid and necessary. (4) 
The major premiss of a syllogism is universal in the 
absolute and unlimited sense. It is not enumerative 
as Mill mistakenly seems to believe. A syllogism 
would be a petitio only if the major is an enumerative 
proposition, to) The universal major may have been 
arrived at as the result of an induction. In that case, 
new particulars which were not noticed previously can 
be brought syllogistically under it. (6) Again, the uni¬ 
versal major may be based on authority or testi¬ 
mony. Or, it may be an axiom. In neither of 
these cases can we say that the conclusion that 
follows was necessary to establish the truth of the 
axiom or testimony or authority. The actual case 
(mentioned in the minor) may never before have 
been thought of at all in connection with this major. 
Here the conclusion would establish the fact that the 
new case also comes under that axiom, etc. 

(7) Only for an omniscient being (like God) can 
every syllogism be a petitio principii, because in appre¬ 
hending the universal major He would also and at the 
same time be apprehending all possible cases included 
under it. But for such a Being all inference would 
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be a petitio. Inference has meaning ami significance 
only for a being with limited knowledge. With perfect 
knowledge all inference ceases. 

(8) When discussing the Syllogism, Mill confuses the 
psychology of reasoning with the logic of it; but even 
his psychology is wrong. He believes that the con¬ 
clusion follows from the universal major, but he forgets 
altogether the role of the minor premiss. In all true 
reasoning there are two factors at wofk. Firstly, there 
is the factor of learning tall M is P ; represented by the 
major premiss). Learning is based on past experience 
or induction. It arrives at universal laws as the result 
of observation and experiment. But there is a second 
factor also : sagacity. It consists in finding out that 
a certain new < individual, S, is in reality a member of the 
class, M. Only when this is done does the conclusion 
follow He., S, being M, is P). The factor of sagacity 
forms the minor premiss. The conclusion follows 
when both these factors are brought together. This 
important function of the minor premiss is not noticed 
by Mill at all. 

To sum up We conclude, then, that neither is 
reasoning always merely from particulars to particu¬ 
lars, nor is the syllogism, as a rule, a petitio principii. 
Only when the major premiss is an enumerative proposi¬ 
tion do these charges hold and in such cases a syllogism 
is practically useless. 
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